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1. Ilenu u 3a0auu 0c60eHUA OUCYUNTIUHDL

[{enbto ocBOeHUS AUCUUIUIHHBI «Du3nKay ABIsETCs OPMUPOBAHUE Y CTYIEHTOB 3HaHUM B 001a-
CTH (PU3UYECKUX SBJICHUI U 3aKOHOB (DU3UKHU, YMEHUI ONpeesITh IPAHULIbI X IPUMEHUMOCTH, a TaKKe
HABBIKOB IPUMEHEHHUS (PU3NIECKUX 3aKOHOB B BAXKHEHIITNX MPAKTUYECKUX MPHIIOKEHHUSX B IPOIIECCe
cBOCH MpodeccrnoHANBHOM IeATEITHBHOCTH.
OcBoeHMe OUCIHUIUIMHBI CTAaBUT CJIEAYIONINE 3a]]a41 Iepe]l 00y4aroluMUCs:
- U3y4YEeHHE 3aKOHOB OKPY’KAIOIIEero MUpa B UX B3aUMOCBSI3H;
-oBJIaJicHHEe (PyHJAMEHTAIbHBIMUA IPUHIUIIAMU 1 METOJaMHU PELICHUs] HAyYHO-TEXHHUECKUX 3a71ay;
- (hopMupoBaHKE HABBIKOB 110 IPUMEHEHHUIO MOJIOKEHUN (PyHIAMEHTAIbHON (PU3UKU K TPAMOTHOMY
HAayYHOMY aHaJIM3y CUTYalui, C KOTOPBIMH MPUXOJUTCS CTAIKUBATHCSA IPU CO3JaHUHU HOBOM TEXHUKU U
HOBBIX TEXHOJIOTUIA;
- OCBOEHHME OCHOBHBIX (PM3MUECKUX TEOPHUH, MO3BOJISIONINX OMUCATH SBJICHUS B IPUPOJIE, U IIPEIEIIOB
IIPUMEHUMOCTH 3TUX TEOPUM I PEILIEHUSI COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHOJIOTMYECKUX 3a/1a4;
- 3HAKOMCTBO C OCHOBHBIMU (DU3HUECKUMHU BETMUYMHAMU, €IMHUIBI UX U3MEPEHUS; IPEIICTaBIAThH cee
¢byHIaMeHTalIbHbIE PU3NYECKIE ONBITHI U UX POJIb B PA3BUTUU HAYKU;
- (hopMupoBaHHE OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA;
- 03HAKOMJICHHE CTY/ICHTOB C HCTOPUEH U JIOTUKOH pa3BUTHs (PU3UKU U OCHOBHBIX €€ OTKPBITHH.

- U3YUYCHUC HA3HAYCHUA U ITPUHIUIIOB HeﬁCTBHH BaKHEHIIINX (1)H3H“ICCKI/IX HpI/I60pOB.

2. Mecmo oucyunnunwt 6 cmpykmype OIIOII BO

Jucnunimza b1.0.10 «®usuka» oTHOCUTCS K 00s3aTeNIbHOM YacTH 00pa30BaTeIbHON pOrpaM-
MBI OakanaBpuata 1o HampasiaeHuto 08.03.01 CtpoutensctBo, npoduiis — «I[IpoMblluIeHHOE U FpaX/1aH-
CKOE CTPOUTEIBCTBOY.

Jlns u3ydyeHust TaHHOM JUCHUILIMHBI HEOOXOIMMBI CIIEeIYIOIINE 3HAHUS, YMEHUS U HaBBIKU, (Op-
MHUpYEMBbI€ MTPEAIECTBYIOMUMHU JUCIUITTUHAMMU:
Dunocoghus: matepus 1 OCHOBHbIE (DOPMBI €€ CYIIECTBOBAHUS; IO3HAHUE KaK OTpa)KeHUE IeHCTBUTEb-
HOCTH; TMAJIEKTHKA KaK y4YeHHE O BCeoOIIel CBA3U U pa3BUTHH.
Mamemamuxa: Anredpa, aHaTUTHYECKAsi TEOMETPHS; ONIPEIETUTENN U CUCTEMbl YpaBHEHUI; BBEJICHUE B
aHanu3 QYHKIIMU OJTHOTO TIEpeMEeHHOT0; u(dhepeHInaTbHOE CUUCIIeHne (QYHKIIMU OTHON TIEPEeMEHHOM;
uccienoBane QyHKIUNA U TOCTpoeHue rpaduKoB; IPUOIHKEHHOE pellieHUe YpaBHEHH; MHTerpajIbHOe
MCUHCIIeHUE; 0OBIKHOBEHHBIE AU epeHnnanbHble ypaBHEHUS; OCHOBBI TEOPUU BEPOSITHOCTH; IIEMEHTBI
MaTEMaTHUYECKON CTAaTUCTUKH.
Hnghopmamuxa: ucionb3yroTCsl HABBIKK MTPOrpaMMUpPOBaHUs, paboTsl ¢ DBM B 1abopaTOpHOM MpaKTU-

KyMe€, KypCOBOM IPOEKTUPOBAHNH.



Xumus: Ta6JII/IL[a MCH,Z[GJIGGB&, 3aKOH HeﬁCTBYIOHlHX MaccC, BAJICHTHOCTD, 3JICKTPOHHOC CTPOCHUC aTOMOB
" MOJICKYII. 3HaHI/IH, MMOJIYYCHHBIC ITPU U3YUYCHUHU JUCHUITIIMHBI ((CDI/ISI/IKEL», HCIIOJIB3YIOTCS B naaneﬁmeM
IIpH U3YUYCHUU 06H_[CTCXHI/ILIGCKI/IX " CIICHUAJIBHBIX JUCHUIIIINH, IIPU aHAJIN3C MPUHIUIINAJIBHBIX OIrpaHu-

‘ICHHﬁ, HaKJIaJabIBaCMBbIX q)yHl[aMeHTaJIBHBIMI/I 3aKOHaMH1 Ha BO3MOXHOCTU KOHKPCTHBIX TCXHUYCCKUX

KOHCTPYKLIHH.

3. Tpeboeanusa k pe3ynomamam 0C60eHU OUCUUNTUHBL
B coBokymHOCTH ¢ ApyruMu AucuurminHamMu npoduiis «[I[poMBIIUIEHHOE U TPa)kIaHCKOE CTPOH-
TEIBCTBO» MUCHUIUIMHA «DU3MKay HAmpaBieHa HA (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIIMA B COOT-
BerctBuM ¢ ®I'OC BO u OIIOIT BO no nanpasnenuto noaroropku 08.03.01 — CtpourtenscTBo (ypOBEHb

OakajaBpuara):

» CnocoOHOCTB pemaTh 3a1a41 Npo(ecCHOHATBHON AeATEILHOCTH Ha OCHOBE HCIIOJIb30BaHHUS TE€O-
PETUYECKHX M NTPAKTUYECKMX OCHOB €CTECTBEHHBIX U TEXHHUUECKUX HAYK, a TAK)Ke MaTeMaTuye-
ckoro amnmapara (OIIK-1).

B pesynbrare u3y4eHus: AUCHUIUIMHBI CTYIEHT JTOJKEH:
3HaTh: OCHOBHBIE (PU3UUECKUE SIBIICHUS, (yHIaMEeHTaIbHbIE TOHATHUS, 3aKOHBI U TEOPUU KJIaCCU-
YECKON U COBPEMEHHOM (PU3HKH;

YMeTh: IPUMEHSTH MOTYYECHHBIC 3HAHUS 110 (PU3HUKE MPH N3YUYESHUH JPYTUX JUCLIUIUINH, BbIIe-
JSATh KOHKPETHOE (PM3NYECKOe COo/IepKaHue B MPUKIIAAHBIX 3a7a4ax NpoecCHOHATBHON e Telb-
HOCTH;

Buiasern: coBpeMeHHON Hay4HO annapaTypoil, HaBbIKaMU BeACHUS (PU3NUYECKOT0 SKCIIEPUMEH-
Ta; OCHOBHBIMH COBPEMEHHBIMH METOJAMHU TIOCTAHOBKH, HCCIIEIOBAHNUS M PEIICHHS 3a/1a4 MeXa-
HUKH.

» CnocoOHOCTh BBISIBISTh U KJIACCU(PHUINPOBATH (PU3UUECKHE W XMMUYECKHE MPOIECCHl, TPOTeKa-
rolIe Ha oobekTe npodeccuonanbhoit aesrenboct (OIK-1.1).
3HATh: KOHIIECTIIIUN COBPEMEHHOHN (PH3HKH;

YMeTh: 00BSICHATH IPUPOIHBIC SIBJICHUS B paMKaX COBPEMEHHOM (pr3muecKoll KapTHHBI MHUPA.

» CnocoOHOCTB ONPEAENATh XapaKTePUCTUKU (PU3NIECKOTO Tpoliecca (IBJICHNUS), XapaKTEPHOTO IS
00BEKTOB MPO(ECCUOHATIBHON IeSTETbHOCTH, HA OCHOBE TEOPETHYECKOTO (IKCIIEPUMEHTAIBHOTO)
uccnenosanus (OIK-1.2)
3HaTh: OCHOBHBIE MOHSTHS, 3aKOHBI U MOJETH MEXaHWKH, TEPMOJAMHAMUKH M CTaTUCTHYECKOU
(bu3uKH, S7IEKTpUUECTBA U MarHeTH3Ma, KojeOaHU| 1 BOJIH;

YMerh: peuiaTh TUIIOBBIC 3a/1a4r 110 OCHOBHBIM pa3acjiaM (I)I/I3I/IKI/I.



» CnocoOHOCTb IPEICTAaBIATh 0a30BbIC IS TPO(ecCHOHANBHOW cepbl PU3MIECKUE MTPOLIECCHI H
SIBJICHHS B BUJIe MaTeMaTnyeckoro (ux) ypaBHeHus(it) (OIIK-1.4.)
3HaTh: METO/BI aHATIM3A U AJITOPUTMBI PEHICHUS 33134 U3 00JIACTH MEXaHNYECKUX, TEIUIOBBIX U
9JIEKTPOMATrHUTHBIX SIBJICHUH;
YMeTh: C MOMOIIBIO METOJIOB MATEMAaTHYECKOT0 aHAJIN3a BBIPA)KaTh HCKOMBbIE (PU3NUECKUE BEIIU-
YHUHBI Yepe3 UCXO/IHO 3aJaHHBIC.

» CnocoGHoCTh BEIOMPATh 0a30BbIe (PU3NUECKHE M XMMUYECKUE 3aKOHBI JUIs PEIICHUS 33/1a4 IPO-
deccuonanpHoii nestensHoctr (OITK-1.5)
3HATh: METOBI OLIEHKH MOPSAIKOB BETMUNH, XapaKTEPHBIX JUIS PA3IMYHbBIX PA3/IEIOB (PU3UKH;
YMeTb: CaMOCTOATENFHO NpHOOpeTaTh (GU3MYECKHE 3HAHHS, HEOOXOIUMBIC JJIsi HMOHUMAHHS
NPUHIMIIOB PaObOTHI MPHOOPOB U YCTPOUCTB.

» CrocoOHOCTP pemarh ypaBHEHHS, ONMCHIBAIONINE OCHOBHBIE (PU3MUECKUE MPOIECCHI, C IPUMEHE-
HUEM METOJIOB JMHEIHON anredprl 1 MaTemaruyeckoro ananusa (OIIK-1.7)
3HATB: OCHOBBI HHTETPAIBLHOTO U AU (HEepEeHINANTEHOTO HCYHUCIICHHS;
YMeTb: HaxonuTh 00IIee W YacTHOE peuieHus AupepeHInaTbHbIX ypaBHEHHI; HAXOUTh Ipe-
nenbl GYHKIUNA M WX MPOU3BOJIHBIC; CTPOUTH rpaduku (HyHKIMIA, OMUPasCh HAa MPOBEIEHHOE HC-
CIIeZIOBAHHE MPH PELICHUN PA3TMYHBIX (PU3MUECKUX 3a7ad.

» CnocoOHOCT ONpeAeiATh XapaKTePUCTUKH ITPOIIECCOB pacIpeieNiCHHs, IIPeoOpa3oBaHus U HC-
MTOJIb30BaHUS JIEKTPUICCKON 23HEpruu B dnekTpudeckux remsax (OIMK-1.11)
3HaTh: pa3nensl PU3UKHU, OXBATHIBAIOUINE 3HAHUS O CTATHYECKOM DIIEKTPHUECTBE, IIEKTPUUECKIX
TOKaX ¥ MarHUTHBIX SBJICHHSIX, METO/IbI aHAJTN3a DJICKTPUIECKUX IIETIeH, CUCTEMY YCIIOBHBIX Tpa-
¢duueckux 0003HaUCHUI KOMIIOHEHTOB 3JIEKTPUUYECKUX LIEMsX;
YMeTh: ONUCHIBATh U OOBSACHATH AIEKTPOMArHUTHBIE TPOLIECCH B 3JIEKTPUUECKUX LEMIX U
YCTPOMCTBAX, COCTABIIATH MPOCTHIE SJCKTPUIECKHAE CXEMBI IIETIeH, pAaCCUMTHIBATh MTapaMeTPhI pas-
JMYHBIX JIEKTPHUUECKUX IETIel U CXeM, CHIMATh TIOKa3aHUs M MOJIb30BAThCS dIIEKTPONU3MEPH-

TCJIBbHBIMHA HpI/I60paMI/I n HpI/ICHOCOGHeHI/IHMI/I.



Taboauna 1. Conep:xanue TUCHUILIMHBI «DU3HKa», NepedeHb OLEHOYHbIX CPEICTB U KOHTPOJIHUPY-

4. Cooeporcanue u cmpykmypa OucyunIuHsl

4.1. Cooepircanue pazoenoe OucyuniuHsl

eMbIX koMneTeHuuit (OPO)

Kon xkonTposn- | HaumeHoBa-
Ne | HammeHoBaHue pyeMoi KoMIIe- | HHe OIleHO0Y-
Conep:xanue pasaena
n/m | pasaena/ TeMbl TeHIUU (WM ee HOIO0 cpeji-
4acTH) CTBa
1 2 3 4 5
1 Mexanunka OJIEMEHTbl KUHEMAaTUKH IOCTyIa- OIIK-1
TEJIBbHOTO U BPAILATEIBLHOIO JBUXKE- OIIK-1.1
Husl. JluHaMHMKa TOYKM M TOCTYyIa- OIIK-1.2
TEJIbHOTO JIBUXKEHHUSI TBEPIOrO TEJa. OIIK-1.4 1P. K. T. PK
3akoHbl coxpaHeHus. JluHamuka OIIK-1.5 U
BpaLIaTEeJILHOIO JBUYKEHUS TBEPAOIO OIIK-1.7
Tenna. MexaHuka xuakocte. Mexa-
HUYECKHUE KOJICOAHUSI U BOJIHBI.
2 MonekyispHas | MoseKyJIIpHO-KMHETHUYECKAass — TeO- OIIK-1
¢u3nKa 1 TepMoO- | pusl HaeaIbHbIX razoB. OCHOBHI Tep- OIIK-1.1
IUHAMHUKA MoOJuHAMUKU. PeanbHble Ta3bl, KHU/I- OIIK-1.2 1IP. K. T. PK
KOCTH M TBEpJbIE TeJA. OIIK-1.4 e
OIIK-1.5
OIIK-1.7
3 | DaeKTpUYeCTBO U | DIIEKTPOCTATHKA. [TocTostHHBIIM OIIK-1
MAarHeTu3m JJIEKTpUYEeCKU TOK. TOK B cpenax. OIIK-1.1
MarauTtHoe 1oje B BakyymMe U B Be- OIIK-1.2
miectBe. OcHOBBI Teopuu MakcBesia OIIK-1.4 JIP, K, T, PK
Ul DJIEKTPOMAarHuTHOTO  MOJIS. OIIK-1.5
DNEeKTpOMarHuTHhIE KOJEOaHUS U OIIK-1.7
BOIHBL. [lepeMeHHBI dieKTpuye- OIIKO1.11
CKHUH TOK.
4 OnTuka ['eomeTprueckast onTuka, oOTOMET- OIIK-1
pus. BonnoBas ontuka. KBanTOBas OIIK-1.1
ONTHKA. OIIK-1.2 JIP, K, T, PK
OIIK-1.5
5 | Dnementsl atoM- | @usuka atoma. KBantoBas pusuka. OIIK-1
HOM U siiepHOM | DneMeHTsl siiepHoil ¢u3uku u u- OIIK-1.1
busuKu 3UKH 3JIEMEHTAPHBIX YaCTHII. OIIK-1.2 JIP, K, T, PK
OIIK-1.4
OIIK-1.7

B rpade 4 npuBoasTes miiaHupyembie GOPMBI TEKYIIIET0 KOHTPOJIS: 3aluTa jaboparopHoit padots! (JIP), momari-

Hero 3aganus ([13), komnoksuyMm (K), pydexnsiii koaTposs (PK), TectupoBanue (T) u T.1.




4.2. Cmpykmypa oucyuniunsl (Mooyisn) « Duzuxka)

Tabauua 2. O61mas Tpya0eMKOCTh JUCHUILIHHBI cocTaBsieT 4 3aueTHble equHuUbI (144 yaca)

(01010
Bun pabotst TpynoeMKOCTb, 4acoB
Bcero (1 cemectp)
OO0u1asi TPy10€eMKOCTh 144
KonrakTHasi paGora 51
Jlexyuu (J1) 17
Ipaxmuueckue sanamus (113) 17
Jlabopamopuwvie pabomut (JIP) 17
CamocrosiTeibHas padora 66
IToaroroBka v MPOXO0KACHUE TPOMEKYTOUHOM aTTECTALIMKU 27
Bu1 H”TOroBOro KOHTPOJIs (3a4€T, IK3aMEH) JK3aMeH

4.3 Jlabopamopnwie pavomut (ODPO)

Ne
P HaumenoBanue nabopatopHbix padboT
1 3
1 W3yueHne 3aKOHOB PaBHOYCKOPEHHOTO ABIKEHHS X BTOPOTO 3akoHa HploTOHA Ha MammHe
ATByJa.
2 OmnpeneneHne CKOPOCTH JIBIKESHUS YT METOJOM OQJTMCTHYECKOTO MAsITHHKA.
3 Omnpenenenre MOayJs FOHTa IO U3TUOY CTEPXKHSI.
4 OmnpezneneHre MOMEHTA HHEPLUH TeJIa METOAOM KPYTHIBHBIX KOJIEOaHHIA.
5 Omnpenenenne korhUMEHTA )KECTKOCTH MPYKUHBI CTATUCTUYECKUM U TMHAMUYECKUM METO-
JTAMH.
OmnpezneneHue TEPMUUECKOT0 KOA(PGHUIMEHTa JaBJIEHUS BO3IyXa MpPH MOMOILU BO3IYLIHOTO
6 TEPMOMETpA .
OnpezneneHye WIOTHOCTU )KUJKOCTEN M KOHIIEHTPAILMH pacTBOPA C MOMOIIbIO MMKHOMETPA
7 OmnpeneneHne BIAXHOCTH BO3yXa
8 Omnpenenenne korpduIMeHTa JUHEHHOTO pacIiPeHMs TBEPBIX TEll.
OnpezneneHye OTHOEHHS TEINIOEMKOCTH ITPU MOCTOSIHHOM JIaBJIEHUH K TEIUIOEMKOCTH MTPH
9 nocrostHHOM obbeme (¥ = C, / Cv ) meronom Kiiemana-/lesopma
10 VccneoBanme 2JIeKTPOCTATUIECKOTO TIOJISI METOJIOM JIEKTPOCTATUIECKOI BaHHBI.
11 Omnpenenenne uncna apaznes U 3apsaa dJIEKTPOHA.
12 M3MepeHue conpoTUBICHUH C TOMOIIbIO MOCTa YUTCTOHA.
13 OmnpezneneHne TOpU30HTAILHON COCTABIISIONICH HANPSHKEHHOCTH MAarHUTHOTO TTOJIST 3EMITH.
14 W3yueHue siBIeHNUs HHTepHEPEHIINH CBETa C TOMOIIBIO KOJIEI] HhIOTOHA
15 UccnenoBanue CTpyKTYpbl KPUCTAIIIOB JA3€PHBIM H3JTYYCHUEM.
16 HccnenoBanue Audpakiiuy cBeTa ¢ MOMOIIBIO ONTHYECKON CKaMbU
17 N3yuenune BHemHero pororddexra
18 VccnenoBaHue CIEKTPOB UCITYCKAHUS M MOTJIOMIEHUS CIIEKTPOCKOIIOM
19 Hcnonb3oBanue cuerynka [ eiirepa-Mrosuiepa Juis u3ydeHus U30Tora Oepusuius




4.4 Ilpakmuueckue 3anamusa (OPO)

Ne Tema
3aHsaTus

1 3

1 DJIeMEHThI KHHEMATHKH.
Jlunamuka nocrynareiabHoro ABuxeHus. CUiibl HHEPIUH.

) DHepPreTUYecKre XapakTepUCTUKN MEXaHMYECKOM CUCTEMBI. 3aKOHBI COXPAHEHHS B MeXa-
HUKE.

3 MexaHuka TBEpAOro Tena.

4 Mexaanueckre KoueOaHusl ¥ BOJTHBIL.

5 DIIEMEHTHI MEXAHUKHU KUIKOCTEH .

6 MosnekynsspHO-KHHETHUYECKasi TEOPHsI HJIeaIbHBIX ra30B

7 OCHOBBI TEPMOJIMHAMUKHU

8 PeasibHbI€ Ta3bl, )KUJKOCTH U TBEPAbIE TEIA

9 DJIEKTPOCTATHKA.

10 IToCTOSAHHBIN JIEKTPUYECKUH TOK.

11 MarauTHo€e 1oJie B BAKyyM€ U BEILECTBE.

12 DJIEKTpOMarHuTHask MHAYKIUsSA. DJIEMEHThl Teopun MakcBeia Juisl 3JIEKTPOMarHuTHOTO
TIOJISL.

13 DNEeKTpOMarHuTHbBIE KoJIeOaHus U BONHBI. [lepeMeHHBIN JIeKTPUUIECKUN TOK.

14 DJIeMEHTHI T€OMETPUYECKON onTHKU. BosHOBas onTuka.

15 DeMeHTa aTOMHON U KBAaHTOBOW (DM3HKHU.

16 | DnemeHTHI siaepHON (DUBHKH.

4.5 Camocmoamenvhoe uzyuenue pazoenos oucyunaunst (0PO)

Ne
Pa3nena

BOHpOCH, BBIHOCHUMBIC Ha CAMOCTOATCIIbHOC U3YUCHUC

2

Mexannueckoe aBrxkeHre. OTHOCUTENBHOCTD ABMKEHUA. Crucrema orcuera. Koopaunar-
Hasl ¥ BeKTopHas (opMa ONMCaHUs ABUKECHHUS.

3ByKOBBI€ BOJHBI. YbTpa3ByK. MH(ppa3Byk. Dddext Homnepa

HCI/IHepHI/IaHI)HI)IG cucteMbl orcyera. CHIbl HHCPIUU

I[J'II/IHa CBO6OI[HOI‘O np06era MOJICKYJIBI U CPEAHEC YN CIIO CTOJIKHOBEHHH

BHYTpeHHsIs 9HEPIHs peabHOrO rasa.

Dddext xoymns-Tomcona. CxmkeHne ra3oB

N (DN [W (W W (=

JlaBnenue nox U30rHYTOM NMOBEPXHOCTHIO kKUAKOCTH. Dopmyna Jlamtaca. Kanumisipaeie
SBJICHUS

JledexThl B KpucTamiax

Pacuer HanpsKEHHOCTH JIEKTPUYECKOTO TOJISI HA OCH JMIONS U Ha MPSAMON mepneHau-
KYJISIPHOM OCH JTUTIOJISL.

[TIpumenenue TeopeMsl ['aycca Juisl pacueTa HaNpsYKEHHOCTH IMOJISI pABHOMEPHO 3apsiKeH-
HOM chepruuecKoil MOBEpXHOCTH, PABHOMEPHO 3apsKEHHOT0 OECKOHEYHOTO IIMIIHHIPA.

ConpoTuBieHre IPOBOJHUKOB M UX COEIMHEHHUE. 3aBUCUMOCTh COIIPOTUBIICHUS ITPOBO/I-
HUKOB OT Temneparypbl. CBEpXIpOBOAUMOCTD.

Peoxopanslii MOCT YUTCTOHA.

[\CRI \O) \S]

Koad¢uimeHT monesHoro 1eicTBUs HCTOYHHUKA TOKA.

PaGora BbIXO/la 3JICKTPOHOB M3 MCTAJIJIOB. TepMOBHCKTPOHHa}I smuccus. KonraktHas
Pa3HOCTh IMOTCHIUAJIOB. TepMOSHeKTpI/ILIeCKI/Ie SABJICHHA U UX TPUMCHCHHUC.

HOJIyrIpOBOI[HI/IKOBHﬁ AUOO, TpUoA, MHTCTPAJILHBIC CXCMBI.
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Jwna- u napamarserusm. eppoMarHeTUKU U UX CBOKCTBA.

Onrtuueckre mpuOopbl. AGeppariuy ONTHYECKUX CUCTEM.

OmnbiTel ®u30 1 MalikenbCOHa MO ONPEEICHUIO0 CKOPOCTH CBETA.

Metopl Habmonenus uHTepdepeniyu ceera. Ilpumenenue narepdepeHIm cBera.

Bu b1 JIOMUHECIICHITNH.

HckyccrBennas anuzorponus. Iddext Keppa.

["onorpadus.

IIpumeHeHus asepa

N[N |= =[N N[N —

I‘IaCTI/H_[bI M aHTHYACTUILI. AHTHBEIESCTBO

5. O6pa3oBare/ibHbIE TEXHOJIOTHH.
AHI/IMaI_II/II/I ITIOKa3bIBArOIIIME OCHOBHBLIC (1)I/I3I/I‘-ICCKI/IG SABJICHHUA W 3aKOHBI, OIIMCBIBAIOIINEC OTHU ABJICHHA,
KOMITBIOTEPHBIE CUMYJISIIIUH JTA0OPATOPHBIX PaboT, GparMeHThI U3 HAYYHO-TIOMYJISIPHBIX (DHMIIEMOB, BUIICO

ACMOHCTpPAlHUH OIILITOB.

I/IHTepaKTI/IBHLIe oﬁpasosaTe.m,HbIe TEXHOJOTUH, HCITOJIB3YEMBIC B AYIUTOPHBIX 3aHATUAX

(0®O)

Bun 3anstus Hcnonb3yemble MHTEpAaKTHBHBIE 00pa30BaTeb- KonuuecTtso
(JI, I1P, JIP) HBbIE TEXHOJIOTHH JacoB

1 [P OOyyaromue KOMIOBIOTEpHbIE MporpaMmbl «OT- 10

KpbiTas ¢pusnkaly, «OTkpbiTas pusnkaly, «Kusas
¢busukay, « JHIUKIONEAUs 10 (HU3HKE», BUACO Je-
MOHCTpAIUH OIBITOB, IPE3EHTALIUU JIEKIIUH.

Cemectp

2 I1P OOyuarole KOMIBIOTEPHbIE NpOrpaMmel  «OT- 7
KpbiTasg ¢pusukaly», «OTkpbITas pusukaly, «Kusas
¢buzukay», « HIUKIONEAUS O PU3MKe», BUAEO Je-
MOHCTpAIUH OIBITOB, IPE3EHTALIUU JIEKIIUH.

Hroro: 17

6. Ol(eHOllele mamepuaiibl onsa meKyuieco u pyﬁleCHOZO KOHmpoasa ycnesaemocmu

u npomeafcymouuoz? ammecmauuu

KoHeuHbIMHU pe3ynbTaTaMH OCBOCHUS MPOrPaMMbl JUCHUIUIMHBI SBISAIOTCA ¢(HOPMUPOBAHHbBIE KO-
THUTUBHBIE JECKPUIITOPHI «3HATH», «YMETb», «BIALEThY», PACIIUCAHHBIC 110 OTACIIBHBIM KOMIIETECHIIUIM.
@opMHpOBaHNE ITUX JIECKPUNTOPOB IMPOUCXOJNUT B TEUEHHE JIBYX CEMECTPOB IO dTallaM B paMKax pas-
JUYHOTO BUJA 3aHATHH U CAaMOCTOSITENIbHOM paboTHI.

B xoxe u3ydeHus TUCHUIUIMHBI IPEyCMAaTPUBAIOTCS MEKYUiUll, pyoecHbvlii KOHMpPoib U npo-
MENCYMOURAA AMmMecmayusl.
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6.1. Oyenounvie mamepuasvl 011 mexKyuiezo u pyoexicnozo konmpoas (00P0)

Texymmit u pyOeXHBI KOHTPOJb YCIEBAEMOCTH CTYACHTOB, M3ydarolmmx Kypc «Dusukay
OCYIIECTBISIETCA B paMKax OaJUIbHO-PEHTUHTOBOW CHCTEME aTTECTAlluH CTYACHTOB, pa3padOTaHHBIN 1
BHEJIPEHHBIN B IPAKTUKY JeArenbHOCTH B KBI'Y. B paMkax 3TOHM CHUCTEMBI B TEUEHHE CEMECTpA IO
YTBEPKACHHOMY I'pauKy MPOBOIUTCS OaUIbHO-PEUTUHIOBBIE KOHTPOJIbHBIE MEPOIPHUATHS, BKIIOYa-
IOl[Me TPOBEJCHHE KOJUIOKBUYMa B YCTHOM (opMe M KOMIBIOTEPHOE TECTHPOBAaHHE CTYAEHTOB. B
paMKax OaJTbHO-PEHTHHIOBOM CHCTEME aTTeCTallud CTYACHTOB MPEIyCMOTPEHBI MEPBI, CTUMYIHPY-
IOLME TOCELIEHUE 3aHATUN cTyneHTaMu. OIE€HKa YCHEIIHOCTH CTYJEHTOB MPOBOJIUTCS IO MHOTO-
OayUIbHOM IIKaJIe

(100 6ammoB)

6.1.1. Bonpocwt na konnoxeuym (kourpoanpyemsbie komnerenuuun OITK-1: OITK-1.1, OIIK-1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.7, OIIK-1.11) (O®O)

Bonpocs 1i1s 1 KoJLIOKBHYMa
1. Mexanunueckoe nBmwkeHue. KuHemaruka nocTynaTelbHOTO ABMKEHUA. [lepeMerienue, CKkopocTb,
YCKOPEHHE U €T0 COCTABJISIIOIIHE.
2. Kunemartuka BpamiaTeJbHOTO JBUXKEHHUS. YTOJ IMMOBOPOTA, YIioBasi CKOPOCTh U YIJIIOBOE YCKOpe-
Hue. CBs3b JIMHCWHBIX M YTJIOBBIX BEJIMYMH.

OcHoBHas 3agada JMHaAaMHKH. I/IHepI_II/IaJ'IBHaH cucTeMa orcdera. 3aKkoHbl HproToHA.

[Tonstue 3amkHyTO# cucteMbl. UMmynbe Tena. UMnynbsc cucteMbl. 3aKOH COXpaHEHUS UMITYJIbCA.

Hedopmarus. 3akon ['yka. Jlmarpamma pactsioxenus. Monyns FOHra.

Pa6ota, moutHoCTh. KOadduumeHT noneznoro neictausi.

S AW

. KoHcepBaTuBHbIE U HEKOHCEpBATUBHBIE CHIIbl. KMHETHUECKas U NOTEHLMAIbHASI DHEPTUH. 3aKOH
COXPAaHEHHUs SHEPTUU B MEXAHUKE.

8. MoMeHT uHepuuu TBEpAOro Tena. MOMEHT MHEpPLUU HEKOTOPBIX N€OMETPUYECKH NMPaBUIbHBIX
ten. Teopema llTelinepa.

9. MowmeHT cuibl. OCHOBHOE YpaBHEHUE TUHAMUKH BpalaTeIbHOIO IBUKEHHUS.

10. MomeHT uMmItynbca. 3aKOH COXpPaHEHHS MOMEHTA UMITYJIbCa.

11. Mexanunueckue KojaeOaHus U UX XapaKTEPUCTUKU. Y paBHEHHE CBOOOAHBIX TAPMOHUYECKUX KOJIe-
OaHui.

12. N'apmonmnueckuit ocruyuaTop. IIpyKUHHBINA, GU3NUecKuit 1 MaTeMaTHYECKUN MasiTHUKH.

13. YpaBHeHHe cBOOOIHBIX 3aTyXaloMMX Kojebanuil. Jlorapupmuueckuil 1eKpeMeHT 3aTyXaHHsl.

14. YpaBHeHMe BBIHYKACHHBIX KojebaHuil. PezonaHc.

15. neanbuplii Ta3. YpaBHEHHE COCTOSHHS HI€ATLHOTO Ta3a. M3omporeccsl.
11



16.
17.
18.
19.
20.
21.
22,
23.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO — KHHETUYECKOW TEOPUU UJI€aTbHBIX Ta30B.

3akoH MakcBesia 0 pacipeieJIeHMH MOJIEKYJ UI€aIbHOTO ra3a Mo CKOPOCTSIM.

[lepBoe Hauano TepmoaguHamMuku. PaboTa rasa npu u3MeHeHHH ero oobeMa.

TermmoeMKoCTh Ta30B. YpaBHeHue Maiiepa.

[IpuMeHeHue rnepBoro Hayauaa TEPMOJAMHAMUKH K U30IIPOLIECCAM.

Anunabatudeckuii mporecc. YpasHenue [lyaccona. Pabora npu aguabaTiudeckom mpoiiecce.
DHTPOIHUS U €€ CBSI3b C TEPMOJIUHAMUYECKON BEPOATHOCTHIO (COOTHOIIEHHE bobliMaHna).

Bropoe u tperbe Hauaia tepmoauHamMuku. Tertosbie geurarend. Lukin Kapno. KIT/] TerutoBoi

MalllUHBbI.

24.

Peanbubie ra3el. YpaBuenue Ban-nep-Baansca. U3oTtepmbl Ban-nep-Baansca. Kputnueckoe co-

CTOSAHHUC. BHYTpeHHHH OHCPIrusi pCajibHOI'O rasa.

Bonpocsl 2 kos1I0KBHYMa

. 3aKOH COXpaHEeHMs 3JIeKTpudeckoro 3apsaa. 3akoH Kynona. HampsikeHHOCTb 2JI€KTPUYECKOTO

nosist. [IpuHnmn cynepno3unuu. [lone qumos.

IToTox u OUPKYJIAOUA JICKTPOCTATUUCCKOI'O I10JIA. TeopeMa Faycca.

3. Pabora anexrpocrarudeckoro nosis. IloTeHuuan u ero cBsi3b ¢ HANPSHKEHHOCTBIO.

10.
11.

12.

1.

Onektpuueckuii Tok. Cuna toka. Croponnue cuinbl. IJC. 3akon Oma aisg ydacTKa Lend U JUist
3aMKHYTOM LIETIH, COAEPKALLEro UCTOYHUK TOKa. 3akoH Oma u J[xoyns-JIeHna B MHTerpajibHOM U
nuddepernuanbHoN hopmax.
ConpoTuBieHHe NPOBOJHUKOB U UX COEAMHEHMsS. 3aBUCUMOCTb OT Temreparypbl. CBEpXIpoOBO-
numoctsb. [IpaBuna Kupxroda. PaBHoBecHbIN MOCT YHHCTOHA.
Onexrponus. [IpoBonumocts B anekTponurax. 3akoH dapanes.
MaruutHoe nosne. 3akoH buo-Casapa-Jlamaca u ero npuMeHeHue Uisi IpsIMOro U KpyroBOro To-
KOB.
BsaumopeiicTBue napanienbHbIX TOKOB. 3aKoH Amriepa.
JIBrKeHME 3apsHKEHHBIX YacTHLl B MarHUTHOM nosie. Cuna Jlopenna.
OnexTpoMarauTHas HHAyKMs. 3akoH Papanes. [Ipasuino Jlenna.
[lepemennsiit Tok. 3akoH OMa U1 epeMeHHOro Toka. PeakTuBHOE conpoTuBieHrne. MolHOCTh
B LIENIU IEPEMEHHOTO0 TOKa.
Koneb6arenbupiii kKoHTYp. CBOOOIHBIE TapMOHHYECKUE Koyie0anus B kKouType. ®opmyna Tomco-

Ha. 3aTYXaIOIJ_II/IC KoJIeOaHMSI. BBIHY)K,[[CHHBIC KoJieOanus. SIBiacHue QJICKTPHUYCCKOTI'O pC30HaHCaA.

Bonpocs! 3 kos10kBHYyMa.

OcHOBHbIE 3aKOHBI TEOMETPHUUECKOMN ONTUKH.
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10.

11

12.

13.

14.

15.

16.

17.

18.

19.
20.

Ontuyeckue npubopsl. JInnza. @opmyna ToHKoi nauH3bL. [locTpoeHne n3o0paxeHUit B TOHKOM
JIMH3E.

dotomerpusi. OcHOBHBIE (OTOMETPUUYECKHUE BEIIMUNHEI.

WNuTtepdepenius cpera. YCnoBus MaKCUMyMa U MUHUMYMa HHTepdepeHnnu cBeta. [Ipumenenue
untepdepenimu. Pacuer naTEpEPEHIIMOHHON KAPTUHBI OT JIBYX UCTOYHUKOB.

NuTtepdepennus ceeta B TOHKUX uieHkax. Kosbiia HetoToHa.

Judpakuus ceera. [Ipuamun [toiirenca - ®penens. Meroa 300 Openens. udpakius dpaynro-
¢depa Ha onHOM menn. JludpakiroHHas penieTka.

Hudpakmus Ha kpuctamiax. opmyna Bynbda — bparros.

Jucnepcus cBera. DnekTpoHHas Teopust gucniepcud. [lormomenue ceeta. 3akon byrepa
[Tonspuszanusa ceera. Buasl nonspuzanuu. 3akoH Mantoca. [lonsipusanus cBera npu OTpaKeHUU U
IIPEIOMJIEHUH Ha TPaHULIE ABYX JAUAJIEKTPUKOB. 3aKoH bproctepa.

SIBnenue nBoifHOrO sNydenpenomieHus. Onrtuyecku akTUBHbIE BeulecTBa. Caxapumerpsl. Hckyc-

CTBeHHas ontudeckas anuzorpomnus. Ipdext Keppa.

. XapaKTepuCTUKU TeIoBOro u3nmydeHus. 3akoH Kupxroda. 3akonsl Credana — bonbliMana u

cmenieHus Buna. ®opmyia Panes — [xunca.

3akonbl pororddekra. YpaBHenue DiiHmTeiHa s hotodddekra. [Ipumenenne dpororddekra.
Macca u umnynsc ¢otona. JlaBnenue csera. Ipdext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX clieKkTpax. JInHeiuarTsiil ciekTp aroma Bogopoaa. CTpoeHue atoma.
Omnwitel Pe3epdopnaa o paccestauro anbda - 9acTuil.

[Toctynater bopa. DkciepuMeHTaNIbHOE 10KAa3aTENBCTBO JUCKPETHOCTH YPHEPTETUUECKUX YPOBHEH
aToMa (ombiTel @panka u ['epiia). dnemMeHTapHas Teopus aroma Bojgopoa mo bopy.

I'mnortesa ne-bpoiina. BonHoBble cBolicTBa BemiecTBa. COOTHOIIEHHE HEOMPEIEICHHOCTEN IJis
KOOpPJMHAT U UMITYJIbCOB.

BonnoBas ¢pynkuus u ee cratuctuueckuit cmpica. O0miee ypaHenue [llpenunrepa. CrioHTanHoe
Y BBIHYXKJIEHHOE u3iyueHue. Jlazepsl.

Pa3mep, coctaB u 3apsi aTOMHOTO siipa. JleheKkT Macchl U SHEPTHS CBS3U SeEP.

PannoakTrBHOE M3TydeHUE U €r0 BUJIBI. 3aKOH PaJIMOaKTUBHOTO pacnaza. [IpaBuiia cMemeHus.
SnepHble peakiMi U UX OCHOBHBIE THIIBL. SIAepHbBIE peakiny Mo JeCTBHEM HEUTPOHOB. LlenHas

peakmus aeneHus. TepMosiiepHbIe PeaKInu.

6.1.2. Kpumepuu ¢hopmuposanus ouenok (ouenuganus) ycmuoz2o koaiokeuyma (00Q0)

VY CTHBIN KOJUTOKBHUYM SIBJISIETCSI OJTHUM M3 OCHOBHBIX CIIOCOOOB y4u€Ta 3HaHHM 00Yy4aromerocs

10 JUCHHIIIINHE «Pu3uKay. HpI/I OTBCTC CTYACHTA OLCHHUBACTCA: ACHOCTb, YCTKOCTh W O0Ka3aTCjib-
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HOCTh W3JIOKEHUSI OTBETOB HA BOMPOCHI; BIIAJICHHUE CHCIHAIBLHBIMA TCPMUHAMHU; CUCTEMHOCTh 3Ha-
HUU 110 TEMATHUKE.
B pe3ynomame ycmnozo onpoca cmyoenma, e20 3HaHUs OUEHUBAIOMCA NO Cle0yloujell wKane:
7-8 0an106 CTaBUTCS, €CIM O0YJIAFOIIHIACS
1) moaHO M3NaraeT M3y4eHHBIH Marepuai, AaéT MPaBHIBHOE ONpeesieHHOe (PU3MUECKUX MOHS-
THH;
2) obHapyKuBaeT MOHMMaHUE MaTepHualia, MOKeT 00OCHOBATh CBOM CYKJICHHUS, MPUBECTU HEOO-
XOJIUMBIC TIPUMEPHI,
3) u3naraeT Marepuan MOCJIEJOBATEIIbHO M MPAaBWIBHO C TOYKH 3PEHUS HOPM JIMTEPATypHOTO
SI3bIKA.
5-6 6annoe cTaBUTCS, €CIU OOYJAIOIIMICS AT OTBET, yIOBIETBOPSIONIUN TEM KE TPEOOBAHUSM,
YTO | JUIA MyHKTa 1, HO IOIYCKAaeT OIHY-BE OMMNOKHU, KOTOPBIE CaM K€ UCTIPABIISIET, U OJWH-/IBa
HeouéTa B MOCIIEIOBATEILHOCTH U3JIOKEHHUS MaTepHaa.
4-5 b6annoe craBuTCs, eciy 00yJaromuiics 0OHapyKUBaeT 3HAHUE U TIOHUMAaHUE OCHOBHBIX IO~
JIO’)KEHUH TaHHOM TeMBbI, HO:
1) u3naraetr maTepuai HEMOJIHO U JIOIYCKAeT HETOYHOCTH B OTIPE/IEIICHUH TTOHITHI;
2) He yMeeT JOCTaTOYHO INyOOKO U JI0Ka3aTeIbHO 000CHOBATH CBOM CYKJIEHUS U IIPUBECTU CBOU
IPUMEpHI;
3) uznaraet MaTepuai HeMocCleJ0BaTeIbHO U AOMYCKAEeT OMMOKH B SI3bIKOBOM O()OpPMIICHUH U3T1a-
raeMoro.
0-3 6anna craBUTCS, €CIIM O0yUaIOIIUNCS OOHAPYKMUBAET HE3HAHUE OOJIBIIICH YacTh COOTBET-
CTBYIOILIETO pa3jelia H3y4aeMoro Matepuana, 0MycKaeT ook B popmMyaupoBke. B sTom ciy-

qac CTYACHTY BBICTABJISACTCA 0 bannos.

6.1.3. Ilpumepvr mecmoevix 3a0anuii:

1. PaBHOMEpHOE IBUKEHHUE 110 OKPYKHOCTH ONPEACIAECTCSA YCIOBUEM
a, =0,a,=0
a. =0,a, = const
a. =const,a, =0
a, =const,a, #0
2. 3aBHCHMOCTb ITYTH OT BPEMEHH IS MPAMONMHEHHO ABMKYIIErocs Tea uMeeT BUA S = 2¢ + 3t° (

Bce BenmuuuHbl JaHel B CU). YckopeHue Tena uepes 2 cek OyaeT paBHO [M/ ¢ |
6
38
30
24
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3. MarepuanbpHas TOUKa BpallaeTcs paBHO3aMENJIEHHO MO OKPY>KHOCTH MPOTUB YaCOBOM CTPEJIKH.
Y cKkopeHue Ipu 3TOM HallpaBI€HO BJOJb
1 2

1
2
3
4
4. 3aBHCHMOCTbH YIJla IOBOPOTA OT BPEMEHM ISl BPAIAIOIIErOCs TEJIa UMEET BU

@=4+2t + 2t (Bce Bemuunbl nansl B CU). Paguyc pamenus Tena 10 cm. HopmanbHoe yckope-

HUE K KOHILy BTOPOi CeKyHIbl paBHO [M/ ¢’ |
10
16
100
1000
5. [Ilpm yBenuuenuu B 4 pa3a Macchl T€Ja, CKOJIB3AIIETO 110 TOPU30HTATHHOM MOBEPXHOCTH, CHUJIa
TpeHus
yBeJIMUUTCS B 4 pa3a
yBeanuurcs B 16 pa3
YMEHbIIUTCS B 4 pa3a
yMmMeHbIuTCA B 16 pas

6. Ilpu yBennueHUn Macchl OJHOTO U3 TeM B 4 pa3a U yBEJIIMUEHUH PACCTOSHUSA MEXy HUMU B 2 pa3a
CHJIa TATOTEHUS

YBEJIMUUTCS B 2 pa3a

yBeJIMUUTCS B 4 pa3a

YMEHBILINTCS B 2 pas3a

HE U3MEHUTCS

7. 3aBHCHMOCTb UMITYJIbCA OT BPEMEHU JJIsl IPSIMOJIMHEMHO JABHIKYILErOCs TeNa Mpe/icTaBlIeHa Ha

rpaduke.
P

"
3aBUCUMOCTh PaBHOECHCTBYIOLIEH CUITBI OT BpPEMEHU UMEET BU/
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v

v
W

8. YpaBHEeHUE JABM)KEHUS TeJla 10 HAaKJIOHHOM IUIOCKOCTU nMeeT BuA F +mg sina — pmg cosa =0.
JlaHHOE TeJo JBIMKETCS 10 IMIIOCKOCTH
_9
N

PaBHOMEPHO BHM3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEpX

9. Jlns abCOMIOTHO HEYNIPYTOro yAapa BhIMOIHIETCS
TOJIBKO 3aKOH COXPaHEHMs UMITYJIbCa
TOJIBKO 3aKOH COXPaHEHHS KHHETHYECKOW YHEPTUU
3aKOHBI COXPAaHEHUS UMITYJIbCA U KHHETHYECKOM SHeprun
HC BBIMTOJIHATOTCA 3aKOHBI COXpPaHCHUA UMITYJIbCa U KHMHETHYECKOM SHEPruu

10. Kunernueckas 3Heprusi Tena npu yBeJIMUYEHUU CKOPOCTH Teja B 4 pasza
YBEJIMYUTCS B 2 pasza
yBEJINUYUTCS B 4 paza
YBEJIMYUTCS B 8 pa3
yBeJIN4YUTCS B 16 pa3
11. [ToTenunanpHas 3Heprus nNpyxuHsl xKectkoctbio 80 H/M cxxaroit Ha 5 cm Oyner paBHa
(k]
40
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12.

13.

0,01
0,1
400

OcHOBHOE YpaBHCHHUEC JTUHAMUKHA BpaAIIATCIIbHOT'O ABUKCHHA TBECPAOI'0 TCJIa UMCCT BUJ
M=1J-¢

L=J -w
M=J o
L=[F-p]

MoMeHT HWHCPLUH JUCKA OTHOCUTCIIBHO OCH , npoxomuueﬁ KacCaTCJIbHO K €T0 ITOBCPXHO-

CTH uepe3 KOHEIl pajinyca, paBeH

14.

VggmR’
7AmR2
%mR2
gmR’

MowmeHT HUMITYJIbCAa OTHOCUTCIIBHO HeHOI[BH)KHOﬁ OCH U3MCHSICTCH 110 3aKOHY L= at2 .

Ykaxute rpaguk, IPpaBUILHO OTPAKAIOIIMA 3aBUCHMOCTh OT BPEMCHH BEITMYHMHBI MOMEHTA CHUI, JICH-
CTBYIOIIIMX HA TEJO

MP

w

M

S

t

15. CrniomHoi U MOJIBIHA NUIIMHAPBI, UMCIOIUC OJUHAKOBLIC MACChI U PAJINYChI, BKATbIBAOTCA 0e3
IMPOCKaJIb3bIBaHUA HAa TOPKY. Ecnu nauanbHEBIE CKOpPOCTH TECJI OANHAKOBEI, TO

16.

BBIIIC IMOJHUMCETCA MOJIBIN map
o0a Tema MOAHUMYTCS Ha OAHY U TY KC BBICOTY
BbIIIC ITIOAHUMETCA CILIOIITHOM MUIUHAP

[Ipu yBenrueHUH yriIoBOM CKOPOCTH BpalleHUs 11apa B 3 pa3a, ero KHHeTH4ecKas SHeprus
yBenuuuTcs B 9 pas

yYMEHbIIUTCS B 9 pa3

HE U3MEHUTCS
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17.

18.

19.

YBEJIMYMTCS B 3 paza

Cuutbl MHEpUUU 00YCIIOBIICHBI

B3aMMOJICHICTBUEM TEJ B CUCTEME OTCYETA

YCKOPEHHBIM JBM)KEHUEM CUCTEMBI OTCYETa

YCKOPEHHBIM JBM)KEHUEM TeJl B CUCTEME OTCUETa

PaBHOMEPHBIM IPSAMOJIMHEHHBIM TBH)KEHUEM CUCTEMBI OTCUYETa

Ha nBuxymuecs tena Bo Bpalarolieiics cucreMe orcuera JeicTByer
TOJIBKO LIEHTPOOEKHas cuila

ToJsbKo cuina Kopuonuca

U IIeHTpoOexHast cuia, u cuia Kopuomnuca

[Ipu yBenrueHMH 4acTOTHI BpalllEeHUs] CUCTEMbI OTcueTa B 4 pa3a cuina Kopuonuca
yBeJINYUBaeTcs B 16 pa3

yBeIu4uBaeTcs B 4 paza

yMeHblIIaeTcs B 4 pasza

HE U3MEHSEeTCS

20. YcnoBue niaaBaHus Tejla B )KUJIKOCTH OIIPENEISAETCS

21.

00BEMOM Tes1a

Maccom Tena

dbopmoli 1 Maccoit Tena

COOTHOIIICHUEM IIJIOTHOCTEH Tella M KUJIKOCTH

YpaBHEeHHE HEPa3PHIBHOCTH JIJII HEC)KUMACMOH KUIKOCTH UMEET BU]T

— =const
19

2
P+'O; = const

S -v=const

P+ pgh+ pY = const

22. Tlpu nepexoze BO/bI U3 OHOM TPYOBI B APYTYI0, AMAMETP KOTOPOi B 2 pa3a MEHbIIIE, CKOPOCTh

TCUCHUA

23.

24.

25.

yYMEHbILIaeTCs B 2 pas3a
yMeHblIlaeTcs B 4 pasza
YBEJIMUUBAETCS B 2 pas3a
yBeJIM4YUBaeTcs B 4 pasza
[Tpu yBenmueHnH Macchl Tpy3a NPYKUHHOTO MasTHUKA B 4 pa3a, Iepuo.
yMeHblIlaercs B 4 pas3a
yMEHbILIaeTCs B 2 pas3a
yBeJIMYUBaeTcs B 4 pasza
YBEJIMUUBAETCS B 2 pas3a
MaxkcruMaibHasi CKOpOCTh TApMOHHYECKUX KOJIeOaHUH paBHA

A0l
407
4]

2
fre’]

[Ipu yBenuueHuu 4acToThl KosiebaHui B 2 pa3a MoJIiHas SHEPTUsl MaTepUalIbHON TOUYKH, CO-

Bepmalomeﬁ TapMOHHUYCCKUC KoJIeOaHMs

ymeHb1aercs B 4 pasza
yMEHbIIaeTcs B 2 pas3a

18



yBeJIMUMUBaAETCS B 4 pasza
YBEJIMUUBAETCS B 2 pas3a
26. OCHOBHBIM CBOMCTBOM BOJIH SIBJIIETCS
MEPEHOC YacTHI] 0e3 mepeHoca SHePTruu
MEPEHOC 3HEePTruu 6e3 mepeHoca YacTHIl
MEepPEeHOC, KaK YacTHIl, TAK U YIHEPTUU
27. CBs13b MEXy IJTMHOM BOJIHBI M CKOPOCTBIO €€ paclpOCTPaHECHHUsI BBIpaxaeTcs: (hOpMyJIoM
A=v-v

A=v0-T

P
T

A =2vv
28. PaccrosiHne Mexny coceTHUMU y3J1aMU CTOSYEN BOJIHBI PaBHO

(SN [PPSO N [

22
29. CBs3b MCKIY aHeereﬁ 1 UMITYJIbCOM peHHTHBI/ICTCKOﬁ qaCTHULbl UMCCT BU

E=m’c* + pzc2

E=pc

2.2 2 2
E=\mc +pc
E=pov
30. OCHOBHO# 3aKOH PEJIITUBUCTCKOW TMHAMUKU UMEET BU]T
- -
F=mya
5

my

d
dr \J1-v?/c?
g U

dt

=
I

~
I
Y

—

m, L
J1-0?/c?
31. Macca IBUKYIIEHCs YaCTHUIIBI BABOE OOJIbIIE MACChI TOKOSI IIPH CKOPOCTH YaCTHUIIBI PaB-
HOM

yl

32. Ecnu onuH u3 IBYyX TOYEUHBIX 3aps0B YBEIMUYUTH B 2 pa3a, 4TOObI cujia KyJOHOBCKOTO
B3aUMOJICHCTBUS OCTAJIACH IIOCTOSIHHOM, pacCTOSTHUE MEXY HUMH HAJl0
YBEJIMYUTH B 2 pasa
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YMEHBIIIUTH B 2 pa3a
YBEJIIUYUTH B V2 pasza
YMEHBIINUTE B V2 pasa
33. Hampsi>keHHOCTb JIEKTPHYECKOTO M0JIsl U3MEPSIOT ¢ IIOMOLIBIO IPOOHOTO 3apsia ¢, . Eciu

BEJIMYMHY MPOOHOT0 3apsiia YMEHBIIUTH B pa3, TO MOYJb HANPSHKEHHOCTH U3MEPSEMOTO TOJIS
HE U3MEHUTCS
YBEJIMYUTCS B N pa3
YMEHBIIUTCSA B N pa3

YBEIUUUTCA B 11° pas

34. I'paduk 3aBUCMMOCTH HANpPsHKEHHOCTH E 351eKTPOCTaTHUECKOro MoJis ABYX 3apsKEHHBIX
IJIOCKOCTEHN ¢ 0IMHAKOBOM MOBEPXHOCTHOM INIOTHOCTBIO HA pacCcTOsIHUM d ApyT OT Apyra
+6 -0
=
0 d X
HMEET BUL
E A E A
- >
Id 1 e
: d X
e
E A E A
=
|
|
. > ' >
d { d i
_J
5
35. Ha pucynke noka3ano HampaBieHue E HanpsDKEHHOCTHU AJIEKTPUYECKOTO MOJISl IBYX paB-

HBIX 110 MOAYJIIO TOUCYHBIX 3apsI/IOB ¢, U ¢, B TOUKE A, paBHOYJAJICHHON OT 3THX 3apsA0B. 3HAKN
ATHUX 3apsAa0B OyayT

20



A E
@ -7
q, 9,
q,>0,q,<0
9, <0, 9, >0
q,>0,q,>0
q,<0,9, <0
36. IToTok BeKTOpa HANPSKEHHOCTH CKBO3b 3aMKHYTYIO IOBEPXHOCTh S, paBeH
0
4
€
_41
€
_ %
&g
37. I'paguieHT moTeHNMAaNa SIEKTPUUECKOTO MO OTPHUIIATETIHHO 3apsSKEHHON OECKOHEYHOU

IUIOCKOCTH B TOYKE A MMeEeT HaIIpaBJICHUC

-a

Hh+=

."\

oV

v
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38. EMkocTh kaxaoro konaeHncaropa B 6arapee C =100n@ . Obmas eMKoCcTh 0aTapen KOH-

JCHCATOPOB paBHA [ncD]
| |

| L€ | L€
I |1
JiE
||
40
75
100
400
39. Ha pucynke nokaszana 3aBUCUMOCTb CUJIbI TOKA B IIPOBOJHUKE OT BpeMeHH. 3a BpeMs oT 10
¢ 10 20 ¢ yepe3 ceueHue Mo MPOBOJIHUKY MPOIIEIT 3apsi [K/z]
I
80
60
40 \
20
5 10 15 20 25 30;%
150
200
350
400
40. ConpoTHBieHHE yyacTKa Lenu AB, IpeaCcTaBIeHHOr0 Ha PUCYHKE, TJIe KaX bl pe3UCTOp

R =30 Om, pasHo [Om]
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A R B
— —L_—
R
1
| I
40
50
75
120
41. Jlamnouka BkiroueHa B ceTh ¢ HanpspbkeHueM 200 B u nponyckaet Tok 0,5 A. 3a 2 yaca
JaMIOYKa MOTPeOIIIeT FIHEPTHIO PaBHYIO [ﬂofc]
200
10°
360-10°
720-10°
42. Bropoe npasuino Kupxroda nmeer Buj
> IR =0
z IR, = const

Y IR =Yg
i k

> IR =) IR,
i k

43. HanpspkeHHOCTh MAarHUTHOTO 10JISL B LIEHTPE KPYroBOro BUTKa paauycom 10cM, 1o koro-
pomy TeueT Tok 1A, paBHa [A/m]
8
2
10
5
44. B nByx napasuienpHBIX APYT APYry NPOBOJHUKAX TOK T€YET B IPOTUBOIOJIOKHBIX HAIPaB-
neHusx. IIpoBogHukn
IIPUTITUBAIOTCSA
OTTaJIKUBAIOTCS

HE B3aUMOJAEHUCTBYIO APYT C APYTOM

[IOBOPAYMBAIOTCS B OJJHOM HaIlpaBJIEHUU
45. Ha pucynke n300paxeHbl ce4eHus ABYX JJIMHHBIX MApajIebHBIX POBOAHUKOB C TOKaMH,
npuueM [, = 21, . UHayKIMs pe3ylbTUPYOIEr0 MarHUTHOTO TI0JIS1 PaBHA HYJII0 B HEKOTOPOM TOUYKE
WHTEpBaJa



o0 o e

46. Butox IIpoBOAa HAXOJUTCA B MArHUTHOM II0JIC, IIEPIICHANKYIAPHOM IIJIOCKOCTH BUTKA, U
CBOMMHU KOHIIAMU 3aMKHYT Ha aMIICPpMCTP. MarxauTtHas HHAYKIUA 10JIS1 MCHACTCA C TCUCHUEM BPEMEC-
HH COI'JIaCHO Fpa(bI/IKy. AMnepMeTp IMMOKAXET HAIIMYHEC DJICKTPUUICCKOTIO TOKa B MOMCHT BPECMCHHU

B A

or0molc

orlmo3c

or304c

orO0mo4dc
47. [Tpu ymMeHbIIEHUN MarHUTHOW MHAYKIMH B 3 pa3a 00beMHAs IUIOTHOCTh YHEPTUU MarHUT-
HOTO TOJIS

yBEJIMUYUTCS B 3 pa3a

YMEHBIIUTCS B 3 pa3a

yMEHbIIUTCSA B 9 pa3

yBeIU4YuTCS B 9 pas
48. BemecTBo, o0nanaroliee CHOHTAaHHOW HAMAarHUYEHHOCTBIO B OTCYTCTBUU BHEIIHETO Mar-
HUTHOTO T10JIf, 3TO

JMaMarHeTHK

napaMarHeTHK

(heppoMarueTuk

TMRIIEKTPUK
49. Ha pucynke npencrasiena netiis ructepesuca peppomaraernka. KospuutuBHoM cusie co-

OTBeTCTBy'I-OT TOUYKHU
iM

(5]

Ou?2
Oul
1uéd
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50. KonebarenbHbIi KOHTYP COCTOUT U3 KOHJIEHCATOpa 3IEKTPOEMKOCThIO C M KaTyIIKU HH-
TYKTHBHOCTBIO L. Ecitit 371eKTpOeMKOCTh KOHICHCATOpA M MHTYKTUBHOCTD KaTYIIKH YBEJINYMINCH B 3
pasa, To epruoi CBOOOTHBIX FTEKTPOMArHUTHBIX KOJIEOAHUN B 3TOM KOHTYpE

yBEIHYHTCS B 3 pas3a
YMEHbIIUTCS B 3 pas3a
yBeIHYHTCS B 9 pasa
HE U3MEHUTCS

51. K nocnenoBarensHO coOeIMHEHHBIM PE3UCTOPY, KOHACHCATOPY U KAaTyIIKE MOJaHO Nepe-

- U, =5B
MeHHoe Hanpspkenue U. Ecnu najienue HanpshKeHUsl Ha pe3ucTope Up =08 , Ha KaTymke ~ L u

KOHJIEHCAaTope Ue = ZB, to U paBHO [B ]

~ LD W N

52. [To yuacTky nenu conpoTuBieHueM R TeueT nepeMeHHbIN TOK, MEHSIOIIUICS 110 TapMo-
HUYECKOMY 3aKOHY. Eclii yMEeHbIIUTh ACHCTBYIOLIEE HAIPSDKEHHE B 2 pa3a, a CONPOTUBJICHUE YBEIIU-
YUTb B 4 pasza, TO MOIIHOCTb HAa TOM y4acTKe

yMeHbIuTCA B 16 pas
yYMEHbIINUTCSA B 4 pa3a
yBEJIMYHTCS B 4 pa3a
yBenuuuTcs B 16 pas

53. [lonHas cucrema ypaBHeHI/Iﬁ Makcaemia JJIA SJICKTPOMArHUTHOI'O IT0JISI UMECT BU
-
- - oB ~
§Ed1=—j——ds
7 v Ot

Crnenyronas cucreMa ypaBHEHUN
§Ed1=—j§§ds
7 3 ot
§Hd1=—j99ds
7 < ot
§Dd5=0
S
§Bd5=0
S

ClipaBCAjinBa Uil ICPEMCHHOI'O SJICKTPOMATrHUTHOT'O ITOJIA
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B OTCYTCTBHE 3apsDKCHHBIX TEJI M TOKOB IIPOBOIMMOCTH

MIPU HATMYUHU 3aPSDKEHHBIX TNl M TOKOB IMTPOBOJIUMOCTH

B OTCYTCTBHE TOKOB IIPOBOIMMOCTH

B OTCYTCTBHE 3apsKCHHBIX TEJ
54. JI71s1 37IeKTPOMAarHUTHBIX BOJIH XapaKTEPHO SIBJICHHE, KOTOPOE HE SBISETCS OOLIMM CBOMI-
CTBOM BOJIH JIFOOOH MPUPOJIBI

IPEIOMIICHHE

MOJISIpU3ALIUS

mudpakims

uHTEephepeHIsI

IR

55. B aniekTpoMarHuTHOM BOJIHE, pACIPOCTPAHSIONICHCS CO CKOPOCThIO UV | IPOUCXOIAT KOJIe-

- - > o

OaHus BEKTOPOB HANPSKEHHOCTEH daekTprueckoro nons £ u marnurnoro nons H . Bexropw £, H
-

nu v HUMCIOT B3aMMHYIO OpUCHTallNIO
ELHE|ov H| v

LHElv, vlH

|HE Lo, vLH

IH. E| v, vl H

56. JIlya AB mpenomnserca B Touke B muzer no nytu BC . Eciu n, = const, a n, yBelu4u-

Nl e &l

BacCTCA, TO JIY4 NPCIIOMIIACTCA 110 ITYTH

M

n,

.

B W =

57. SIBNeHMEe MOHOTO BHYTPEHHETO OTPaKEHHs HAOII01aeTCs IPU YCIOBUU
n, >n,
n, <n,
ny =n,
n, << n,
58. Paccrosinue ot mpenMera 10 paccenBaroieil TUH3bI 4 cM, PACCTOSIHUE OT JIMH3BI 10 U300-

paxkeHus 2 cmu. DoKyCHOE pacCTOSHUE JIUH3BI paBHO [ cm/
4
1
4
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59.

60.

WA MW

BomHbI cTpOro onpeneaeHHon U NOCTOSHHON 4aCTOThI — 3TO
KOTE€PEHTHBIE BOJIHBI
MOHOXPOMaTHYECKHE BOJIHBI
FapMOHHUYECKHE BOJIHBI
CTOSYUE BOJIHBI

JIBe KOTepEeHTHBIC CBETOBBIC BOJIHBI ¢ A=500HM TIPUXOAST B HEKOTOPYIO TOYKY TPOCTPAH-

CTBa C pa3HOCTHIO X074 2,25 mxm. Pe3ynbrat nunrepdepeHunu B 310 Touke Oyner

max 5 nopsiika
max 4 nopsiaka
min 5 nopsiaka
min 4 nopsaka

61. [Ipoxoms yepes MmiIeHKY, 3eJIeHbIN CBET IPU YMEHbBIIICHUH TOJIIIMHBI TUICHKHA CTAHOBUTCS
KpaCHBIM
HE U3MEHsEeTCS
(hrOoIIeTOBBIM
roiayOobpIM
62. Judpakius cBeta— 3T0:
HaJIO’)KEHHE KOT€PEHTHBIX BOJH B IIPOCTPAHCTBE
oruOaHue CBETOBBIMU BOJTHAMHU MPETSITCTBHIMA
pa3oKEeHUe CBETA B CIIEKTP
yInopsiiodeHre KojaebaHuii CBETOBOIO BEKTOpa
63. Yucno mTpuxoB Ha 1 cu qudpakIMOHHON pelieTky ¢ mepuoaoM 1 mrm paBHO
10
100
1000
10000
64. Jucnepcust Ha3pIBaeTCS] HOPMAJIBHOM, €CITU MIPH YMEHBIIICHUH JJIMHBI BOJHBI A TTOKa3aTeNb
MIpeIOMIICHUS
YBEJIMUYNBAETCS
HE U3MEHSETCA
YMEHbIIIAeTCs
65. HHTeHCMBHOCTD CBeTa, MPOILIEAIIEro Yepe3 MONSIpU3aTOp M aHaiau3aTop OyaeT MakKCH-

MaHBHOﬁ, €CJIN YroJI MCXKAY OCAMU MOJIIPU3ATOPa U aHAJIN3aTOpa PaBCH

66.

67.

OO

30°
45°
60°

Ecnu cBer nagaer Ha rpa”uily pasjena AByX AUDJIEKTPUKOB, TO
OTPa)KEHHBIN U NPEIOMIICHHBIN JTy4Yd YACTUYHO IOJIIPU30BaHBI
OTPa)KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJISPU30BAHBI
OTPa)KEHHBIN U PEJIOMIICHHBIN Y4l B3aMMHO IIEPIIEHIUKYIISPHBI
OTPa)KEHHBIN U MPEJTOMIICHHBIN JTy4YH TUIOCKOIOISPU30BaHbI

IIpu nBOHOM JTy4eNpeIOMIIEHUN
OOBIKHOBEHHBII Y HEOOBIKHOBEHHBIH Tyl HE MOJIIPU30BaHBI
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OOBIKHOBEHHBIN ¥ HEOOBIKHOBEHHBIN JTy4H YaCTHYHO MOJIIPU30BaHbI

OOBIKHOBEHHBII U HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIOJIIPU30BaHbl B TApAIIICIbHBIX MJI0CKO-
CTSX

OOBIKHOBEHHBII U HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIOJIIPU30BaHbl BO B3aMMHOIIEPIICHTUK Y-
JISIPHBIX IIJIOCKOCTSX.

68. BemectBa, criocoOHbIe MOBOPAYMBATh IIOCKOCTh MOJISPU3AIUH, SBISIOTCS
OIITHYCCKH aKTUBHBIMU
OINITHYECKH U30TPOITHBIMU
OIITUYCCKU aHU30TPOITHBIMU
ONITHYECKH HE aKTHBHBIMHU

69. VYuusepcansHas QyHkius Kupxroda i TenaoBoro u3nydeHus paBHa
CIEKTPAILHOM MOTJIOIATENFHON CIIOCOOHOCTH YepHOTO Tena,
CIIEKTPaJIbHOM MOMIIOIATEIbHON CIIOCOOHOCTH CEpOro Tena,
CIEKTPAJIbHOM TUIOTHOCTH YHEPTETHUECKOM CBETUMOCTH YEPHOT'O TeJa,
CIEKTPAJIbHON IJIOTHOCTH SHEPIeTUUECKOM CBETUMOCTH CEpOro Tena

70. Ha pucynke mokazaHa KpuBas 3aBHCHUMOCTH CIEKTPaJIbHOW IJIOTHOCTU SHEPTreTUUECKOU

CBETHMOCTHU a0COJIIOTHO YepHOTO Teja oT AnuHbl BosHb! pu 8000K. Eciu temneparypy Tena yBenu-
quTh 10 16000 K , To 1iMHAa BOJHBI COOTBETCTBYIOIIAS MAKCUMYMY M3JIy4eHHs OyJeT paBHa [HM

I, 000K

|
|
|
I
I
|
|
I
|
|

400  A.HM

100

200

600

800

71. VYpaBHenue DiiHreiHa U GoTod(deKTa BbIpakaeT 3aKOH COXPaHEHUS
HMITYJIbCa
SHEPIUU
MOMEHTa UMITYJIbCa
JNEKTPUYECKOTO 3apsaaa

72. 3aBUCUMOCTh MaKCUMaJIbHON KUHETHYECKON 3HEpruu oTod3yeKTpoHoB W OT 4acTOThl V

NaJaolMX Ha (OTo3IeMeHT (POTOHOB cOOTBETCTBYeT rpaduk 1. Eciau naHHbBIN (OTO37IEMEHT 3ame-
HUTb JPYTrUM ¢ 6onblieil padboToit Beixoaa, To rpapuxky W = f (v) OyZeT COOTBETCTBOBATH
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73. Ha pucyHke mpuBeIeHBI JBE BOJIbTAMIIEPHBIC XapaKTEPUCTHKH OJHOTO (POTOIIEMEHTA.

JIyist 9acTOT Vv majaromuX U3y4eHUH U OCBEIICHHOCTeH E crpaBemayiiBoO

A J
!
I
S
v, =v,, E <E,
v, =v,, E >E,
v, >v,, E >E,
v, <v,, E <E,
4. JlaBjicHHME CBETA HA YEPHYIO IOBEPXHOCTD

B 2 pa3za MEHbIIIe, YeM Ha 3epKaJbHOM MOBEPXHOCTH
B 2 paza 00JbIle, 4eM Ha 3epKaIbHOW MTOBEPXHOCTH
OJIMHAKOBO C JABJICHUEM Ha 3€PKaIbHON MOBEPXHOCTH
B 4 paza 00JbIIe, YeM Ha 3epKAIbHOU MTOBEPXHOCTH

75. [Tpu s¢pdexre Komnrona nsi mamaromiero U3aydeHus JJIMHON BOJHBI A M PacCesTHHOTO

u3nyyeHus: A' crpaBeiiBO

A>A

A'>A

A=A

A>> A
76. Ha pucynke n300pakeHbl cTallMOHApHBIE OPOUTHI aTOMa BOJOPO/Ia COTJIACHO Mojienu bo-
pa, a TaKXKe YCIIOBHO M300pakeHBI MEPEX0Ibl AJIEKTPOHA C OJHOM CTallMOHAPHOW OPOUTHI Ha IPYTYIO,
COIPOBOKAAIONINECS W3TYYCHHEM KBaHTa SHEPrud. MakCHMaIbHOH 4acToTe HM3JIIy4eHHUs B CEpUU

JlaliMaHa COOTBETCTBYET MEPEXO]T
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n=2
n=3
n==
n=4
Sn—ln
Sn—2n
5n—3n
2n —1n
77. Me:xny TpeMsi HIKHUMH YPOBHSIMHM SHEPTUU JIEKTPOHA B aTOME BOJOPO]Ia MUHUMAaJIbHAas
9aCcTOTa MOTJIOMIAEMOr0 (JOTOHA COOTBETCTBYET IIEPEXOAY
E=0
Es
E;
E,
Ex— E;
Ei—E:
E>—E3
Ei—E;3
78. JlnvHbl BOIH e bpoins it 21eKTpoHa, MPOTOHA U (¢ - YaCTULIBI, IBMXKYIIUXCS C OJHON U
TOM K€ CKOPOCTBIO CBSI3aHHBI COOTHOILIEHUEM
A, >, >4,
A, <A, <4,
A, >, <4,
A =4, =2,
79. BeposiTHOCT OOHApYKUTh JJIEKTPOH HAa y4acTKe (a,b) OJHOMEPHOTO MOTEHIHAIBHOTO

b
SIIUKa C OCCKOHEYHO BBICOKMMHU CTEHKAMH BBIYUCISETCS II0 (I)OpMy.TIC W= Ia)dx , '€ @ - IJIOT-

a

HOCTb BCPOATHOCTH, OIllpcacidceMad y - (I)yHKLIHCIZ. Ecmu W - (I)YHKL[I/IH UMECT BU, yKaBaHHBIfI Ha

L L
PUCYHKEC, TO BCPOATHOCTDH O6H8.py>I(I/ITB 3JICKTPOH HA Y4aCTKEC — < X < -— paBHa
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80. YacTb MCXOTHBIX PaaAOAKTUBHBIX SACP paCIIaJarOIIUXCA 34 BPEMS paBHOC ABYM IICpHUOJaM

noJjrypaciiaga, paBHa

X[ = A== W

81. B pesynbrare S - pacnana siapa ¢ HOpsIKOBBIM HOMEPOM Z, 00pa3yeTcst SJIEMEHT C MOopPsiI-

KOBBIM HOMEpOM B Tabiuiie MeneneeBa
Z+2
Z+1
Z-1
Z-2
82. Snapo u3oTona ypaHa U TOcle HECKOIbKUX PaJMOaKTHBHBIX PAacHagoB MPEeBpaNlaeTcs B
ANPO U30TONA 4, U B pe3ysibTaTe

OJHOTO ¢ W ABYX [ pacnanoB
OJIHOTO ¢ U OJIHOTO 3 pacnajioB
IBYX « U JABYX [} pacmajoB

TAKOC MPEBPAICHUC HCBO3MOXKHO

6.1.4. Kpumepuu (I)opmupoeauuﬂ OUCHOK HO MeCmO6bIM 3A0AHUIM

(xoutpoamnpyemblie komnerenuun OIIK-1: OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.7,
OIIK-1.11):
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Tecm — cuctema CTaHIaPTU3UPOBAHHBIX 33aJJaHUI, MTO3BOJISIONIAs ABTOMATU3UPOBATh IPOLEAYPY U3MEpe-
HUS YPOBHS 3HaHUU U yMeHU# cryneHTa. OJHO TECTOBOE 3a/laHue MO TUCHUIUINHE «DU3UKa» COMCPIKHUT
25 3a0anuii. 3a TeCT CTYJICHT MOXET MOJIYYUTh 10 6 6annos..

(5-6 6annoe) — nonyyaroT oOydarouecs: ¢ NPaBUIbHBIM KOJUYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI.
Brimonueno 22-25 npeaioxKeHHbIX TECTOBBIX BOIIPOCOB;

(4-5 6annos) — mony4aroT oOydaronmecs: ¢ MPaBUIBLHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC BOIPOCHI.
Brinonneno 19-21 3agaHHBIX TECTOBBIX BOIIPOCOB;

(4-5 6annos) — nonydaroT 00yyaroMecs ¢ MPaBUILHBIM KOJIMYECTBOM OTBETOB HAa TECTOBBIE BOIIPOCHI —
60 —79% ot o0m1ero o6beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(3-4 6anna) — nonydaroT OO0yYarOIIMECs MPABHIBHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC BOMPOCHI —
Brinonneno 15-18 3agaHHBIX TECTOBBIX BOIIPOCOB;

(0-3 6anna) — nony4daroT 00y4arOIKECcs C MPABUILHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIE BOPOCHI.

Brimonneno 0-1438.,I[aHHBIX TCCTOBBIX BOIIPOCOB. B sTtom CJIy4ac CTyACHTY BbICTABJIACTCA 0 bannos.

6.1.5. Bvinoanenue konmpoJiorvix padoom ¢ npumepamu 3a0a4(3P0)

3a BpeMsi 00yueHHs CTYACHT BBIMOIHSIET 2 KOHTPOJIbHBIE padoThl. Kaxknas koHTposbHas paboTa
conepxut 30 3amad. Homep BapuanTa KOHTPOIBHON PabOThI ONpeesieTcs 1Mo MOoCeHelH nudpe HoMe-
pa 3adeTHOM KHIKKHU. Beero 10 BapuaHTOB KOHTPOJIBHBIX padOT Ha KaXI0M Kypce. KoHTposibHbIe pabo-

ThI OepyTcst U3 MeToanyek (MyHKT 7.2 JlonogHuTtenabHas auteparypa, NeNe3 . 4,5).

Ilpumepot 3a0au

1. DnexTpoMarHuTHas BOJHa ¢ yacToTor v =5 MI'1| nepexouT u3 HeMarHuTHOM cpesl (U=1) ¢ auaex-
TPUYECKON MPOHULIAEMOCTBIO € =2 B BakyyM. OnpeesnuTe NpupalleHue ee AIMHbI BOJIHBI.

OtBeT: AA=17,6 M.

2.Ha ropu3oHTanbHOM JHE OacceiiHa riyOuHon h=1,5 M neXUT MI0cKoe 3epKaio. JIyd cBeTa BXOJUT B
Boy 1oji yriom 0=45°. Onpenenute paccTosHUE OT MECTA BXOXKIEHMS JIyda B BOJY [0 MECTA BbI-
X0/Ia €ro Ha MOBEPXHOCTh BOJIbI ITOCTIE OTPaXKEHUs OT 3epkaia. [lokasarens npenoMiaeHus BOIbI
n=1,33.

Ortser: 1,88 M.

3.JIyu cBeTa majjaet Ha IUIOCKYIO TPaHUILy pa3zelia ABYX Cpel, YaCTUYHO OTPa)kaeTcsl U YaCTUYHO IMpe-
nommsiercs. OnpeaenuTe yroi najaeHusi, Ipyu KOTOPOM OTPaKEHHbIH JIyd MEPIeHIUKYISIpEH Ipe-
JIOMJICHHOMY JTy4y.

Ortser: i=arctg no1.
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4.Ha mockonapaienbHylo CTeKIsHHyI0 (n=1,5) IIacTHHKY TOJNIIMHON d=5 cM majaet nox yriaom i=30°
ay4 ceta. Onpenenure 60KOBOE CMEIIEHHE JTyda, MPOLIEAIEro CKBO3b ATY IUIACTUHKY.

OtseT: 9,69 MM.

5. Moryt 11 1B€ pa3HOLIBETHHIE CBETOBBIE BOJIHBI, HAIIPUMEDP KPACHOT'O U 3€JIEHOT0 U3JIy4E€HU, UMETh

OJIMHAKOBBIE JUIMHBI BOJH? ECiu MOryT, TO IIpY KakUX ycJaoBUsAX? BBIOIHUTE pacyeT Juist KpaCHOTO U3-

JYYEHUsI C ITTMHOW BOJIHBI AKp = 760 HM W 3€JIEHOTO WU3JIYYCHHS C IJTMHOM BOJHBI A3 = 570 HM.

Otset: MoryTt nipu Akp=n A3, n=1,33.

6. B Boie uHTEpPEepUpyIOT KOTEPEHTHBIC BOIHBI 4acToTOM 5-1014 I'il. YceunuTes mim ocabHET CBET B

TOYKE, €CJIM TeOMETpUUECKasi pa3HOCTh X0 Jiyueil B Helt paBHa 1,8 mxm? [lokazartens mperomiaeHus BO-

el 1,33.

OtBert: k=7,98 — ycunenue.

7.0npenenuTh 4eThlpe HaUMEHbILINE TOIIIHUHBI IPO3PAYHON IIJIEHKH, 10Ka3aTeNb MPEIOMIIEHUS KOTOPOil

1,5, 4TOOBI IPU OCBELIEHHOCTH UX NEPIEHIUKYISPHbIMUA KPACHBIMU JIy4aMHU € JUIMHOM BOJIHBI 750 HM

OHHU OBLITY BUIHBI B OTPAKEHHOM CBETE KPAaCHBIMHU.

Ortsert: do=125 um; d;=375 um; d2=625 um; d3=875 HM.

8.Kakyro HauMeHbIIYI0 TOJIIMHY AOKHA UMETh Mpo3payHasi IUIACTUHKA, U3TOTOBJICHHAS U3 BEILIECTBA C

roKaszaresieM MpeJoMIIeHUs n =1,2, 9TOOBI MPH OCBEIICHUH €€ MEPIICHANK yISIPHBIMU JTy9aMH C JJTHHOU

BOJIHBI A = 600 HM OHa B OTPa)KCHHOM CBETE Ka3ajlach YepHOU?

OtBet: dmin=250 um.

9. Ha crexnsiHHYIO TpU3My ¢ npenomiisitomiuM yrioM A=550 najgaet nyd cera nof yriiom al=300.

Omnpenenurte yroj OTKJIOHEHUS ( JIyda IPU3MOM, €ClIM MTOKa3aTeNb MPEJOMIIEHHS N CTeKIIa paBeH 1,5.

Otset: =35040".

10.JIy4 cBeTa BBIXOAMT U3 CTEKISTHHON MpU3MBI (n=1,5) o TeM e yIiioMm, 4To U BXOIUT B Hee. Ompe-

JIEIUTE YTOJl OTKJIOHEHHUS ( JIyda MPU3Moi, eciiu ee mpenomisitomuii yroin A=600.

Otset: =37011".

11. DnekTpoMarHuTHasi BOJIHA C YaCTOTOM ( paclpoCTpaHsIeTcs B pa3pekeHHO ma3Me. KoHuenTpanus

CBOOO/THBIX JIEKTPOHOB B IU1a3Me paBHa n0. OnpenenuTe 3aBUCUMOCTh AUAIEKTPUUECKON IPOHULIAEMO-

CTH € IUIa3Mbl OT YacTOThl ®. B3anmozeiicTBreM BOJIHBI C HOHAMU IU1a3Mbl IPEHEOPEYD.

12. Bo ckopKO pa3 mokaszaTelb NPeIoMIICHHsI CPEIbI 1l CHHUX Jiydel (A=460 am) OobIie moka3aress

MIPEIOMIIEHUS CPEIBI JUIS KENThIX Jdydert (A=580 um).

OtBeT: ne/nx=1,26.

13. JInH3a N3roToBieHa U3 CTEKJIA, IOKA3aTeb IPEJOMIIEHUS KOTOPOIo /Ul KpAacHBIX Jiydel nk=1,5, s

¢duoneroBsix np=1,52. Paguycel kpuBu3Hbl R 006enx MOBEpXHOCTEN JIMH3BI OJUHAKOBHI U PaBHBI 1 M.

Omnpenenuth paccTossHUE MEXKAY (POKycamMH JTUH3bI JIJIs1 KPACHBIX U (DMOJIETOBBIX JTy4eH.

Ortser: 3,84 cMm.
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14. Ilpy npoX0XAEHUH B HEKOTOPOM BEILIECTBE ITYTH X HUHTEHCUBHOCTb CBETa YMEHBIIMIIACH B 3 pasa.
Omnpenenure BO CKOJIBKO pPa3 YMEHBIINTCA HHTEHCUBHOCTD CBETA IPU IIPOXO0XKACHNUN ITyTH 2X.

Ortser: 9.

15. CBeroBas BosHa AnuHOM 530 HM MajaeT NEePHeHIUKYISIPHO HA TPO3padHyI0 TUGPAKITUOHHYIO pe-
IIETKY, IOCTOSTHHAS KOTOpo# paBHa 1,8 MkM. OnipenenuTs yroi AUQpaKIum, Mo KOTOPBIM 00pa3yercs
MaKCUMYM HanOOJIbILEro MopsIKa.

Ortset: a=620.

16. CBeT 0T MOHOXPOMATHUYECKOTO UCTOUHUKA (A=600 HM) MajaeT HOpMaIbHO HA AUadparMy ¢ TuameT-
pom oTBepctust d=6 mMm. 3a auadparmoii Ha paccTostHuH [=3 M OT Hee HaxoauTcs 3kpaH. Kakoe uncio k
30H PpeHens ykiaabiBaeTcs B oTBeperue auagpparmel? KakuMm Oyner neHTp AM(ppakimOHHONW KapTUHBI
Ha DKpaHe: TEMHBIM HUJIU CBETIIbIM?

Ortsert: k=5, cBeTnaM.

17. Haiiti panmycel rk nepBbIx nsita 30H @peHens, eclii pacCTOSIHUE OT UCTOYHUKA CBETa 10 BOJTHOBOM
MIOBEPXHOCTU a=1 M, paccTOsIHHE OT BOJIHOBOM IMOBEPXHOCTHU A0 TOUKH HabmoaeHus b=1 m. [lnuHa Bos-
Hbl cBeTa A=500 HM.

Ortser: r1=0,5 MM, 12=0,71 MM, r3=0,86 MM, r4=1 MM, r5=1,12 MM.

18.IndpakuronHas KapTuHa HAOIIOIAETCA HA PACCTOSIHAM 1=4 M OT TOYEYHOTI'0 UICTOYHHNKA MOHOXPOMa-
tuyeckoro ceera (A=500 um). [Tocepeanne Mexay 3KpaHOM U MCTOUHUKOM CBETa IOMeEIIeHa auadparma
¢ KpyriibIM oTBepcTHeM. Ipu kakom panuyce R oTBepcTus HeHTp AU(pakMOHHBIX KoJjell, Habo1ae-
MBIX Ha DKpaHe, OyaeT Hanbosiee TeMHBIM?

OtBet: R=10-3 M.

19. Ha mens mmpuHo# a=20 MKM NasaeT HOPMAJIbHO NapajuIeIbHbINA Iy4OK MOHOXPOMAaTHYECKOTO CBETA
(A=500 um). Haiitu mupuny A u3o0paxxeHus IIeIH Ha 3KpaHe, yJaJIeHHOM OT IIIeJIH Ha paccTosiHue 1=1
M. [Ilupunoit u300pakeHus: CUUTATh PACCTOSTHUE MEXAY NEPBbIMU TU(PPAKIIMOHHBIMA MUHUMYMaMH,
PacrnoI0KEeHHBIMU IO 00€ CTOPOHBI OT INIABHOTO MaKCUMyMa OCBEIIEHHOCTH.

Ortet: A=0,05 m.

20. Haiitu yrou1 is MOJHOM NOJISAPU3ALMY IIPH OTPAKEHUH CBETA OT CTEKJIA, I0KA3aTeIb IPEIOMIICHUS KO-
toporo n=1,57.

Ortser: i5=57,50.

21. IlpenenbHbIN yroi MOJIHOTO BHYTPEHHET0 OTPaskeHUs U HEKOTOporo BeuiecTBa i=450. Haiitu ans
3TOrO BEIIECTBA YroJl ip MOJHOM MOJIIpU3aliu.

OtserT: i5=54,70.

22. Ilox kakuM yTJIOM 15 K TOPU30HTY JTIOJDKHO HaxoauThess CoJHIIe, YTOOBI €ro JTydd, OTPaKeHHBIE OT
MTOBEPXHOCTHU 03epa, ObUTH HanboJiee MOTHO MOISIPU30BaHbI?

OrtBer: i5=370.
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23. Haiitu nokasaresb NpeIoOMIIEHHsI 11 CTEKIIA, ECIIA IIPU OTPAKEHUH OT HETO CBETA OTPAKEHHBIM JIy4

OyJIeT TOJIHOCTBIO MOJISIPU30BaH MpH yriie npenomiienus =30°.

OtBeT: n=1,73.

24. Tly4ox MOIsIpU30BaHHOTO cBeTa (A=589 HM) majgaeT Ha MIACTUHKY MCIIAHICKOTO IIIaTa MepreHanKY-

JSIPHO K €ro onTudeckoit ocu. Havtu niunbl BoH A0 1 Ae OOBIKHOBEHHOTO M HEOOBIKHOBEHHOT'O JIyueii B

KpHUCTaslle, €ClIM IoKa3aTeIy PEJIOMIICHUs UCIaH ICKOT0 LINaTa sl OObIKHOBEHHOTO U /17151 HEOOBIKHO-

BeHHOTO Jydert paBHbl n0=1,66 u ne=1,49.

OtBeT: M=355 uM, Ae=395 uMm.

25.0mpenenuth CKOPOCTH V AJIEKTPOHA HAa BTOPOH OpOUTE aTOMa BOJOPOA.

Ortser: v=1,09 Mwm/c.

26. OmnpenesnTh 4acTOTy OOpalleHUs AJIEKTPOHa Ha BTOPOI opOuTe aToMa BOJOPO/a, @ TAKXKE €ro Nepu-

0]l o0paIeHus ¥ YrIOBYK CKOPOCTh Ha TIEPBO OOPOBCKOW OpOUTE.

Otgert: 8,19-1014 c-1; 1,52-10-16 c; 4,13-1014 c16 pan/c.

27.0npenennre 4nuciIo HEUTPOHOB N U IPOTOHOB Z B aTOMax IIJIaTUHBI 17985 Pt v ypana 293§U .

Otset: Z=78, N=117; Z=92, N=146.

28. OnpejieuTe MWIOTHOCTD AAEPHOTO BelecTBa N, BHIPaKAEMyI0 UMCIIOM HYKJIOHOB B 1 M, eciu B szipe
C MaccoBbIM YHMCJIOM A Bce HyKJIOHBI INIOTHO YHAaKOBaHbI B pejienax ero paauyca. (Ro=1,4-10""m).

Oteer: N=8,7-10%7 cm™.

29. OmpeniesinTe BO CKOJIBKO pa3 MarHeToH 0opa (eAnHUIa MArHUTHOTO MOMEHTA 3JIEKTPOHA) OOJIbIle
SJIEPHOTO MarHeToHa (€AMHUIA MArHUTHOTO MOMEHTA S]1pa).

Otsert: B 1835 pas.

30.0mnpeienuTe SHEPTUIO CBA3M Apa aToMa Teus 5 He . Macca HeHTpabHOTO aToMa relus paBHa

6,6467-10%" kr.
OrtBert: Ecs=28,4 M»aB.

6.1.6. Kpumepuu popmuposanus ouenox konmpoivroix pavom (3D0)

(kouTposmmpyembie komnerenuu OIIK-1 u OIIK-2)
st Toro, 4ToOBl MONYYHUTh 3a4eT MO KOHTPOJIBHOU paboTe CTYIACHTHI JOJKHBI BHITIOTHUTH BCE
3aJlauM U JOMYCTUTh He Oosiee 5 ommooK.
KonTtponbHast paboTa Bo3Bpamaercs CTyJAeHTY Ha J0pabOTKy, €CJIM OH JOMyCTHI Oosee 5 omu-

0ok. B cirydae He ycTpaHeHHUs STUX OIMTMOOK BHICTABISICTCS He3a4eT 10 KOHTPOJIbHBIM paboTaMm.

6.2.0uenounvie mamepuasl 071 RPOMENHCYNOYHOU ammecmayuu.
Llenvio npomedcymounvix ammecmayuti M0 NACHUILIAHE SBJISETCS OLIEHKA KayecTBa OCBOE-

HUS TACIUTITMHBI 00y4JarOIIMMHCS.
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[TpomexyTouHas aTTecTanus MpeJHa3HaYeHa sl 0ObEKTUBHOTO MOATBEPKICHHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3yJIbTaTOB OOy4YeHMsI MOC]e 3aBEpLIEHMs] M3Y4eHUs AUCUUIUIMHBL OcCyllecTBiseTcs B
KOHIIE CEMECTpa U IMPEICTaBIsAeT COOONH MTOTOBYIO OLIEHKY 3HAHUU MO aucuumuinHe «Du3uKa» B BUIE
IIPOBEJICHUS YK3aMEHa.

[TpomexyTouHasi aTTecTalysi MOXET IMPOBOAMUTHCS B YCTHOM WJIM MUChbMEHHOW ¢opme. Ha mpo-

MEXKYTOUYHYIO aTTECTallMI0 OTBOAUTCS 110 30 Hannos.

6.2.1. Boripochl Ha 3k3aMeH (KoHTpoaupyemble komneTenmun OIIK-1: OIIK-1.1, OIIK-1.2, OIIK-1.4,
OIIK-1.5, OIIK-1.7, OIIK-1.11)

(090 u 030)

1. Kunemaruka nocTymnareiabHOro ABmxkeHus. [lepemenienue, CKOpoCTh, yCKOPEHHE U €T0 COCTaB-
JSIOLIKE.
2. KuHeMmaTuka BpalaTeJbHOTO ABM)KEHUS. YTOJ ITOBOPOTA, YIIIOBasi CKOPOCTH M YIIIOBOE yCKOpe-

Hue. CBA3b JTUHEHHBIX U YIJIOBBIX BCJIMYHH.

.

XapakTepuCTUKHU TUIOB B3auMoJieicTBUs B pusnke. CUITbI B MEXAHHKE.

.

OcHoBHas 3aga4a JMHaMHKH. I/IHepIII/IaJII)HaH chcTeMa oTcuera. 3akoHbl HeloTOHA.

Ilonstue BaMKHYTOfI CHCTCMBI. I/IMHy.]'ILC TCIa. I/IMHy.]'ILC CHCTEMBI. 3aKOH COXPAaHCHUA UMITYJIbCA.

Cuna tpenus. Koadpduuuent tpenus. Tpenue nokos. Tpenue cKoybKeHUs.

Hedopmarus. 3akon ['yka. [luarpamma pactsoxerns. Moayinbs FOwra.

.

® N v AW

.

HanpspkeHHOCTh U TOTEHLIMAJ TPaBUTALIMOHHOTO 10JIs. 3aKOH BceMUpHOro TsaroreHus. Bec. He-

BecomocTb. KocMuueckne ckopocTH.

9. PabGora, momHocTh. KoadduiueHt none3Horo neicTaus.

10. KoHcepBaTHBHBIE U HEKOHCEPBAaTUBHBIE CHIIbl. KuHETHUECKast 1 TOTEHIMAIbHAsL SHEPTUHU. 3aKOH
COXPAaHEHHUs PHEPTUHU B MEXAHUKE.

11. Ynopyrue u Heynpyrue coyJapeHus mapos.

12. MoMeHT nHepLuHu TBEpPAOro Tena. MOMEHT MHEPLIMH HEKOTOPhIX T€OMETPUUYECKH MTPABUIIbHBIX
ten. Teopema lllreiinepa.

13. Kunernueckasi 3Heprus BpalaTeJIbHOrO IBUKEHUSI.

14. MowmeHT cuibl. OCHOBHOE ypaBHEHHE JMHAMUKHU BPAIATEIbHOTO IBUKEHUS.

15. MomeHT nMiynibca. 3aKOH COXpPaHEHNs MOMEHTA UMITYJIbCA.

16. ConocTaBiieHle OCHOBHBIX BEJTMUUH U (HPOPMYJI, ONPEAEISIOMINX TOCTYNATEIbHOE U BpaIllaTellb-
HO€ JIBUKECHHE.

17. HeunepuuansHblie cuctembl orcyeTa. CHUITbl HHEPLHH.

18. CpoiicTa xkuakoctelt ¥ ra3oB. ['mapocratuueckoe gapneHue. 3akoH [lackans. 3akon Apxumena.

YcaoBus njaaBaHus Tell.
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19. IlonsTHE NEaNbHOMN )KUIKOCTH. Y paBHEHHE HEPA3PBIBHOCTH.

20. CtarimoHapHOE TE€UYCHHE UIeaTbHOM )XUIKOCTH. Y paBHEeHUE bepHyM 1 CleACTBUS U3 HETO.

21. Pexxumel TeyeHus xxunkoctu. Yucno Peitnonsca.

22. Bsa3kocThb )xUIKOCTA. MeTo/1bl onpeieSICHuUs BI3KOCTH.

23. Mexanndeckue KoJIeOaHus M UX XapaKTEPUCTHKH. Y paBHEHHE CBOOOIHBIX TAPMOHUYECKHUX KOJIe-
OaHuUi.

24. I'apmonnyeckuit ocuuuisITop. [IpyXKUHHBIN, PU3NUECKUI 1 MATEMAaTHYECKUN MasSTHUKH.

25. YpaBHeHue cBOOOAHBIX 3aTyXaomux Konebanuil. Jlorapupmudeckuit 1eKpeMeHT 3aTyXaHU .
J1oGpOTHOCTE.

26. YpaBHeHHE BBIHY)KJICHHBIX KosieOanuii. Pe3oHaHc.

27. [IpoonbpHBIC U MTONIEPEUHBIE BOJIHBI. Y paBHEHHUE TUIOCKOW BOJIHBI.

28. [IpuHuun cynepno3uuy BojiH. ['pynnoBas ckopocTs.

29. Nnrepdepenuns BoaH. CTOSIYME BOTHEI.

30. 3BykoBbIe BOJHBI. YIIbTpa3ByK. MHpa3ByK.

31. [Ipunnun otHocuTenbHOCTH ["anunes. [IpeobGpa3zoBanus ["amwtes.

32. ITocrynater CTO. [IpeobpazoBanus JlopeHIa yist KOOPIUHAT U BpEMEHH.

33. CnenctBust u3 nmpeodpazoBanuii Jlopenia. PensiTHBUCTCKUM 3aKOH CIIOKEHHSI CKOPOCTEH.

34. OCHOBHO¥ 3aKOH PEISTUBUCTCKON TUHAMHUKN MaTepUAIbHON TOYKU. 3aKOH B3aMOCBSI3H MAcChl U
SHEPTHUH.

35. UneanbHblii ra3. YpaBHEHUE COCTOSIHUSI HCAJIBHOTO rasza. M3onmponeccsl.

36. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO — KHHETHUECKON TEOPUU UCAIbHBIX Ta30B.

37. 3akon MakcBeiia 0 pacrpesielIeHud MOJIEKYIT U/1€aIbHOTO ra3a o CKOPOCTSIM.

38. bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.

39. SIBnenus nepeHoca B HEPAaBHOBECHBIX CUCTEMaX.

40. Yucno creneneit cBo0oabl. BHyTpenHsis sneprus. Teopema o paBHOMEPHOM pacIpeieIeHUH
SHEPI'UH MO CTENEHSIM CBOOOIBI.

41. IlepBoe Havano TepMoauHaMHUKH. PaboTa rasa npu n3aMeHEeHUH ero oobema.

42. TennoeMKOCTh Ta30B. YpaBHeHHEe Maiiepa.

43. IIlpumeHeHne nepBOro Havasjaa TEPMOJUHAMUKHN K H30IPOLIECCaM.

44. Annabatudeckuii mporecc. Ypasuenue [lyaccona.

45. Kpyrogoii npouecc. O6paTuMble U HEOOPATUMBIE TPOLIECCHI.

46. DHTpOIUS U €e CBsI3b C TEPMOJIMHAMUYECKON BEPOSTHOCTHIO (CooTHOIIEHHE bonbliMaHa).

47. Bropoe U TpeTbe Havyajla TEpPMOIUHAMUKH.

48. Tennossie qeuratenu. [ukn Kapro. KIT] TeroBoit MammHsI.

49. Peanbuble ra3el. YpaBHeHue Ban-nep-Baanbca.
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50. U3otepmbl Ban-gep-Baansca. Kputnueckoe cocrosinue.

51. BHyTpeHHss SHEpTHs peaJbHOTOo Tra3a.

52. CroiicTBa xuakocteil. [loBepXxHOCTHOE HATSIKEHHE.

53. CmauuBanue. KanuuisipHble sBJI€HUS.

54. Bnaxxnoctb Bo3nyxa. Haceimennsiii nap. Touka pocsl.

55. TBepasie Tena. AMop(dHBIC U KpUCTAUTMYECKHUE Tea. THUIbI KPUCTATUNYSCKUX TBEPABIX Tell. Je-
(eKThI B KpHCTaJlIax.

56. DnekTpuuecKuil 3apsi U €ero CBOMCTBA. 3aKOH COXPaHEHMS AJIEKTpUUECKoro 3apsiaa. 3akon Kyimo-
Ha.

57. DnexTpocTaTuueckoe mnojie. HampsskeHHOCTD 3eKTpocTaTuueckoro noist. [Ipunnun cyneprno3u-
uuu. [lone ToueyHoro 3apsiaa U JUIONIS.

58. IloTok BekTOpa HANpPsKEHHOCTU 3JleKTpuueckoro mnoiis. Teopema I'aycca juist anekTpocTatuye-
CKOT'O IOJISl B BAKyyMe.

59. Ilpumenenue Teopemsl ['aycca K pacueTy HaNpsKEHHOCTH OECKOHEYHON PaBHOMEPHO 3apsiKEH-
HOM MJIOCKOCTH, MIapa, MWIMHIPA U T. 1.

60. [ToTeHman 3eKTPOCTATHYECKOTO TOJIA. DKBUIOTEHIIUATIbHBIE MOBEpXHOCTH. HanpsokeHHOCTh
Kak TPaJIMeHT MOTEHIMaA.

61. Beruncienue pa3HOCTH MOTEHIIMATIOB HEKOTOPBIX MOJIEH MO HAPSXKEHHOCTH MOJIS.

62. Tunbl qusnextpukoB. [longpuzanus audnexkTpukoB. HampsbkeHHOCTH Modist B [udiekTpuke. Teo-
pema ["aycca aiis 2JIEKTPOCTATUYECKOTO MOJISI B IUAJIEKTPHUKE.

63. Konnencaropsl. EMkocTs kKoHIeHcaTOpa. EMKOCTB mmockoro kouaeHcatopa. CoeMHEHUsT KOH-
JIEHCATOPOB.

64. DHeprus 3apsKEHHOTO KOHACHCATOpa. DHEPTHUS IEKTPOCTATUIECKOTO MOJIS.

65. Dnexrpuueckuii Tok. Cuiia ¥ MIOTHOCTH TOKa. 3akoH OMa /1711 OJTHOPOJIHOTO y4acTKa LIeNH B UH-
TerpajibHON U AuddepeHnunanbHoi hopMme.

66. CTopoHHME CHIIBL. DJIEKTPOABIXKYIIAs CUjla HICTOYHUKA TOKa. 3akoH OMa Juisi HEOTHOPOJIHOTO
y4dacTKa 1N ¥ MOJHOM LeTH.

67. PazserBniennnie nienu. [IpaBuna Kupxroda.

68. ConpoTHuBIeHNE TPOBOJHUKOB U €r0 3aBUCUMOCTD OT TEMIIEPATYPhl U TEOMETPUUIECKUX pPa3Me-
poB. CoeAMHEHHS TPOBOIHUKOB.

69. Pabota u MmomHOCTh TOKa. 3akoH JIxkoyns - Jlenna. KI1J[ nctounuka Toka.

70. OcHOBHBIE 3aKOHBI AIEKTPOCTATUYECKOTO TOKA B KJIACCHUECKOM 2IIEKTPOHHOUN TEOPUHU AIIEKTPO-
MIPOBOTHOCTH METAJIIOB.

71. TepmoanekTpoHHas sMuccus. PaboTa BeIxoa 3JEKTPOHOB U3 MeTasuia. JIByXaaeKTpoaHast dIeK-

TpOHHAas JIaMIia.
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72. Nonuzanus razoB. HecamocToATENbHBIN U CAMOCTOSATEIbHBIN Ta30BbIE Pa3psibl.

73. DneKTpoauThL. DieKTpom3. 3akoHbl Dapaaes I AJIEKTPOIU3a.

74. CobcTBEHHAs U IPUMECHAs! IPOBOAUMOCTD MOTYIPOBOIHUKOB.

75. P-n- nepexona. [1onynpoBoIHUKOBBIE TUO/BI U TPUOBIL.

76. MaruuTHOE TI0JIE U €T0 XapakTepUCTUKH. I paduueckoe n300pakeHne MarHUTHBIX NOJIeH. 3aKoH
buo — Casapa - Jlannaca.

77. Ilpumenenue 3akoHa buo — Casapa - Jlamaca k pacdeTy HHAYKIIUH MarHUTHOTO MOJIsi OECKOHEY-
HO JUIMHHOI'O IIPSIMOI'O IPOBOJHMKA U B LIEHTPE KPYrOBOI'O MPOBOIHUKA.

78. Cuna Amnepa. BzaumoaeiicTBue napajijieibHbIX TOKOB. 3aKOH AMIepa.

79. Cuna Jlopenna. JIBrkeHne 3apsHKeHHBIX YaCcTUIl B MArHUTHOM TI0JIC.

80. DnexTpomaruutHas uHAyKUKA. 3akoH Papajes A AIeKTpOMarHuTHOW uHAyKuuu. [IpaBumno
Jlenna.

81. UnayktuBHOCTH KOHTYpa. CaMOMHAYKIUSA. DKCTPATOKH 3aMbIKaHUSI U Pa3MbIKaHUs LIETIH.

82. Bzaumnas unaykuus. TpancopmaTopsl.

83. DHeprus nmoss KaTylmKku ¢ TOKOM. DHEPrus MarHUTHOTO TOJIS.

84. MarnuTHOe 1osie B BemiecTse. JluaMarHeTUKU U napamarieTuku. HamarHnueHHOCTh BellecTBa.

85. ®eppomarneTusm u ero npupoaa. [lerns rucrepesuca.

86. Buxpepoe snexktpuueckoe nojue. Tok cmemenus. Juddepennuanbubie 1 HHTErpanbHbIE ypaBHe-
Hus MakcBesuia AJis 3JIeKTPOMAarHuTHOTO TOJIS.

87. 3akonbl reomeTpuueckoit onTuky. [loaHOE BHYTpEHHEE OTpaKEHUE.

88. Tonkue nuH3bI U UX xapakrepuctuku. ®opmyna Toukoit nuH3bL. [locTpoeHne nzobpaxeHuii B
JIMH3aX.

89. OcHoBHbIe (poTOMETpUUECKHE BEIMUUHBI U MX €IUHUIIBI U3MEPEHHS. 3aKOH OCBELIEHHOCTH.

90. Untepdepennius ceeta. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. Y CJIOBHUSI MaK-
CUMyMa U MUHUMYMa UHTep(EepeHIINH CBETA.

91. Metoas! HabmoeHUs HHTEepdepeHIny cBeTa. PacueT nHTepdepeHIMOHHON KapTUHBI OT JBYX HUC-
TOYHUKOB.

92. Untepdepeniius cBeTa B TOHKUX IUICHKAX.

93. Komnpiia HeroTOHA 1 UX pacyer.

94. Tudpakaus ceeta. [Ipuamun [oitrenca-dpenens. Meto 300 OpeHens.

95. Iudpakuus OpeHens Ha KPYIJIOM OTBEPCTUU U JTUCKE.

96. Tudppakuus @paynrodepa Ha oxHOM mienu. udpakiimonHas pemeTka.

97. Nudpakuus peHTT€HOBCKOTO U3TYYCHHS OT KPUCTAIUTMYECKO# pemeTku. ®opmyna Bynbda -
Bbparros.

98. /lucniepcus ceeta. Paznnuus B TuppakiiMOHHOM U NPU3MAaTHUYECKOM CHEKTpax.
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99. DnemeHTapHas 3JIEKTPOHHAs TEOPUS TUCIIEPCHH.

100. ITornmomenwne cBeta. 3akoH byrepa. Paccessnue cera.

101. IMonspuzamus cBera. 3akoH Masroca.

102. TTonspu3anust cBeTa IpU OTPAXKEHUH U IIPETIOMIIEHUN Ha TPAHULIE ABYX JAUAJIEKTPUKOB. 3aKOH
bprocrepa.

103. [IsoitHoe nyuenpenomienue. [longpuzanmoHHble TPU3MbI U MOISPOUIBI.

104. VickyccTBeHHast ONITHYECKast aHU30TPOITHS.

105. OnTryecku aKTUBHBIE BEIIECTBA.

106. TermnoBoe U3IyYeHHE U €T0 XapakTepucTuku. 3akoH Kupxroda.

107. 3akonsr Ctedana-bonasiiMana u cmenienus Buna.

108. ®opmyinbl Panes - Jxunca u [1nanka 11t TEIIOBOTO W3JIYYCHHUS.

109. ®otordhdexr. 3akonsl Buemnero Gporoaddexra. Ypasnenue DitHmreiiHa 11 porodddexra.

110. Macca u ummynbe poTona. J[aBneHue cBera.

111. Dddexr KomnTona u ero snemMeHTapHas TCOPHUS.

112. OmnbiTel Pezepdopaa o paccesHuio o-4acTull BelIecTBOM. SaepHas monens aroma. Jinneitua-
TBIM CIIEKTP aTOMa BOJOPOJA.

113. IToctynatel bopa. OnbiTel @panka u ['epua. ATom Bogopoaa mo bopy.

114. KopnyckymsipHO-BOJTHOBOM Jyanun3M BemiectBa. Bonnsl ne bpoiins.

115. CooTHolIeHHs HEOTIPEACIICHHOCTEH.

116. BonnoBast yHKIMS U €€ CTATUCTUYECKUI CMBICIL.

117. O0wiee ypasuenue lllpenunrepa. Ypasuenue lllpenunrepa ass cTallMOHAPHBIX COCTOSHUM.
ATOM BOAOpO/Ia B KBAHTOBOM MEXaHUKE.

118. JIBwxenue cBoOO0IHON yacTHIlbl. YacTuIla B OTHOMEPHOM NMPsIMOYTOJIbHON «IOTEHIMATbHON
sIME» ¢ OECKOHEYHO BBICOKUMHU CTEHKaAMHU.

119. JIuneitHblli rapMOHUYECKUN OCIMIUIATOP B KBAHTOBOM MEXaHUKE.

120. KBanToBble uncna. [IpaBuna otbopa.

121. [Mpunnun [aynu. Pacnpenenenue 31eKTpOHOB B aTOMe 10 cOCTOSIHUAM. [leproauueckas cucre-
Ma 2J1eMeHTOB MeHperneesa.

122. CrionTanHOE M BRIHYXACHHOE M3mydeHue. ONTHYeCKrne KBAHTOBBIE T€HEPATOPHI (J1a3ephl).

123. Pa3smep, coctaB u 3apsi aTOMHOTO sjpa. Jlepext maccel. DHEprus cBs3u sipa.

124. SAnepusbie cuibl U BX CBOMcTBa. Moenu spa.

125. PagnoakTHBHOE M3JIy4YeHHE U €T0 BUJbl. 3aKOH paJlMOaKTUBHOIO pacmnajaa. [IpaBuia cmenieHus.

126. SnepHbie peakiuu U UX OCHOBHBIE THUIIHI.

127. Knaccudukanuus 3neMeHTapHbIX YacTHIl. THIIBI UX B3aUMOJIEHCTBHII.
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7. Memoouueckue mamepuanvit, onpeoenaioujue npoyeoypovl OUEeHUGAHUS 3HAHUIL, YMe-
HUIl, HAGBIKOG U (U1U) ONBIMA OeAMENbHOCIU
MakcumanpHas cymma (100 6amnoB), HaOupaemasi CTYJIEHTOM I10 JUCIIUIUIMHE BKJIIOYAET JIBE€ COCTABIIS-
oLIHE:

nepeas cocmaenaioujas — OlleHKa peryasipHOCTH, CBOEBPEMEHHOCTH U KaueCTBa BBIIIOJIHEHUS CTY-
JICHTOM Y4eOHOM paboThl MO M3YyYEHUIO JUCLUHUIUIMHBI B T€UEHUE MEpPHOAa MU3YyUeHUs IUCHUILUIUHBI (ce-
MecCTpa, WJIM HECKOJIbKMX ceMecTpoB) (cymMa — He 6osee 70 6amnoB). baiiel, xapakTepusyronme ycre-
Ba€MOCTh CTYJICHTA MO AUCIHILINHE, HAOUPAIOTCS UM B TEUCHUE BCETO Meproa oOydeHHUs 3a U3Y4YCHUE
OTJICITBHBIX TEM U BBIIIOJIHCHUE OT/ICIBHBIX BHIOB pa0OT.

8mopas cocmasnAwas — OlUeHKa 3HaHUM CTyJeHTa MO pe3yibTaTaM MPOMEKYTOYHOU aTTecTa-
uu (He 6omee 30 —6amioB).

Kputepuem omeHKH ypoBHs COPMHUPOBAHHOCTH KOMITETEHIIMN B paMKax y4eOHOW JNHCIIUITIIMHBI
«Du3HKa ABISACTCS IKIAMEH.

Ouenka «omauunon— om 91 0o 100 6annoe — TeOPETUIECKOE COAEPIKAHUE Kypca OCBOEHO I10JI-
HOCTBI0, 0€3 TPOOesIoB, HEOOXOAUMBIE MPAKTUYECKUE HABBIKK paOOTHI ¢ OCBOEHHBIM MaTepuaioM chop-
MUPOBaHEIL. Bce mpexycMoTpeHHBIC TPOrpaMMoi 00y4IeHHsI YIeOHBIC 33JaHUS BBIMIOJTHEHBI, KAYeCTBO HX
BBITIOJTHEHUS OIEHEHO YHCIIOM OaJlIoB, OM3KUM K MakCHMallbHOMY. Ha 9K3aMeHe CTy/IeHT JeMOHCTPH-
pyeT riy0oKre 3HaHUS MPETyCMOTPEHHOTO MPOrpaMMoii MaTepuana, yMeeT YeTKO, TJAKOHUYHO U JIOTHYe-
CKH TIOCIIEZIOBATEIbHO OTBEUATh HA MOCTABJICHHBIE BOIIPOCHI.

Ouenka «xopouto» — om 81 0o 90 6annoe — TeopeTuyeckoe coiepkaHue Kypca 0CBOEHO, HE00-
XOJIUMBIC TIPAKTHIECKHE HABBIKK PA0OTHI CPOPMHUPOBAHEI, BEITIOJHEHHBIC yUeOHBIE 3aJaHMs COACPKAT
He3HauyuTeNbHbIe OMMUOKH. Ha Kk3aMeHe CTyAeHT JEMOHCTPHUPYET TBEPAOE 3HAHUS OCHOBHOTO (TIpo-
IpaMMHOT0) MaTepuana, yMeeT YeTKO, FPaMOTHO, O€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha MOCTaB-
JICHHBIC BOTIPOCHI.

Ouyenka «yoosnemeopumenvhno» — om 61 0o 80 6annoe — TeopeTUUECKOE COJEpKAHUE Kypca
OCBOEHO HE TMOJHOCTHIO, HEOOXOAMMBIE MPAKTUYECKHE HABBIKM PaOOTHI C(HOPMHUPOBAHBI YACTHUHO, BBI-
MOJIHEHHBIE YUeOHBIC 3a/IaHUs COo/iepKaT rpyoble omuOku. Ha sk3amMeHe cTyieHT AeMOHCTPpUPYET 3HAHHE
TOJIEKO OCHOBHOTO MaTepHaja, OTBETHI COJIePKaT HETOYHOCTH, c1ab0 apryMEeHTHPOBAHBI, HAPYIIIEHA IT0-
CJIEJIOBATEILHOCTD M3JIOKEHUS MaTepraa

Ouyenka «Heyooenemeopumenvuo» — om 36 0o 60 6annoe — TeOpPETUUECKOE COIEPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIC TIPAKTHUECKHUE HABBIKK pabOTHl HE c(hOPMHUPOBAHBI, BHIMOTHEHHbBIE YUeOHBIE
3aJlaHus cofepKaT TpyOble OMMOKH, TOTOTHUTENbHAS CaMOCTOsATENbHAs paboTa HaJ MaTepHalloM Kypca
HE TIPUBEJET K CYIIECTBEHHOMY TOBBIIICHHIO KauyeCTBA BBITOJIHCHUS ydeOHBIX 3amanuii. Ha sk3amene
CTYJCHT JIEMOHCTPUPYET HE3HAHWE 3HAYMUTEIIPHOH YacTH MPOTPAaMMHOIO MaTepHajia, CYINIeCTBEHHBIC

OIIMOKKA B OTBETAaX Ha BOIIPOCBHI, HCYMCHUC OPUCHTUPOBATHCA B MATCPpHUAJIC, HC3HAHUC OCHOBHBIX ITOH-
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THH OTUCLHUILINHEL

Tunosele 3axanus, obecneunBaromue Gopmupoanre komrnereHmii OIK-1: OITK-1.1, OIIK-1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.7, OIIK-1.11 npencraBiensl B Tabmuie 3.
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Tabnuya 3. Pe3ynomamot 0c60enus yueoHoll OUCYUNIUHDL, HOONEHCAUUEe NPOBEPKe

Pezynvmamut 00yuenus
(Komnemenyuu)

OcHogHble noOKazamenu OUeHKu
pe3y1bmamos ooyuenus

Buo oyenounozo mamepuana, ooec-
neuusatowjue opmuposanue Komne-
menyuil

OIIK-1- CnocoOHOCTh pemaTh 3a-
Ja4u IPpOo(eCCUOHAIBHOM JeSTeIb-
HOCTH Ha OCHOBE HCTIOJIh30BAHHS
TEOPETUUECKUX U MPAKTUUECKUX
OCHOB €CTECTBEHHBIX U TEXHHYE-
CKHX HayK, a TAaKXKe MaTeMaTH4e-
CKOTO armapara

3namp: OCHOBHBIC (U3UUECKUE SIB-
neHus, (QyHIaMEHTAIbHBIE TIOHS-
THSA, 3aKOHBI M TEOPHH KJIacCHYe-
CKOW U COBpEMEHHOH (HU3MKH; OC-
HOBHBIE CHCTEMBI E€IUHHI] HU3MEpe-
HUsl (U3UUECKUX BEIMYUH; OCHOB-
HbIE MaTE€MaTHYECKHE METOABI, HC-
MOJIb3yeMble MpPU peleHun (Hu3u-
YECKHUX 3aJa4

THumoBbIe OLIEHOYHBIE MaTEPUAIIBI
JUISL yCTHOTO KOJNTOKBHYMa (pa3oe-
avt 6.1.1m 6.1.3)

TUTIOBBIC TECTOBBIC 3aJjaHUs (Pa3-
oen6.14.);

MpUMEPBI KOHTPOJIBHBIX padoT
(pasoen 6.1.6.);

TUTIOBBIC OLIEHOYHBIE MaTepHabl K
9K3aMeHy (pazden 6.2.2)

Ymemp: - npuMeHATs MOTyUEHHBIE
3HaHUs MO (U3UKE MPU H3YUCHUH
JOPYTUX TUCHUIUINH, BBIACTSTH KOH-
KpeTHOE (hH3NYECKOE CONCPKAHUE B
NpPUKIAIHBIX 3agadax mnpodeccuo-
HAJIBHOW JIESATENLHOCTH; IUIAHHPO-
BaTh U MPOBOAUTH HECIIOKHBIC JKC-
MIEPUMEHTAIbHBIC UCCICOBAHMS.

THMOBBIC OIICHOYHBIC MATEPUAITHI
JUIS yCTHOTO KOJJIOKBHYMa (pa3oe-

avt6.1.1mn 6.1.3);

OIICHOYHBIE MaTepHAaIIbI JIJIsl CAMO-
CTOSITETFHON pabOTHI (TEMBI)
(pazoen 4.5)

O1cHOYHBIC MAaTEPUAITBI IS BbI-
MoJTHEHNE Tab0paTOPHBIX padboT
(Ha3Banue padoT) (paszoen 4.3)

Bnaoemuw:

MIEPBUYHBIMU HaBBIKAMH U OCHOB-
HBIMU METOJaMH pelIeHus pusnde-
CKHUX 337124 U3 OOIIEHHKEHEPHBIX U
po(ecCHOHATBHBIX JUCIIMILIHH,
COBPEMEHHOW HAy4YHOH amnmapary-
poli, HaBbIKaMH BelleHHS (pU3nUe-
CKOT0 DKCIIEPHUMEHTA; Tpe/ICTaBIIe-
HUSIMH O MAaTEMaTHYECKOM arlnapa-
T€, IPUMEHIEMOM B PA3IUYHBIX
paszaenax QUMK

THUmoBbIE OLIEHOYHBIE MaTEPUAIIBI
JUTSL yCTHOTO KOJUTOKBHYMa (pazde-
abt6.1.1n 6.1.3);

OILICHOYHBIE MaTepHaIbl ATl BbI-
MOJIHEHUE JTa00PaTOPHBIX pabOT
(mazBanme pabdoT) (pasoen 4.3)

OI1K-1.1-CiocOOHOCTE BEISIBISTE U
KJIACCU(UIMPOBATh (PUINICCKHE H
XUMHYECKHE TMPOLECCHl, MpPOTeKa-
olMe Ha 00BbeKTe mpodeccHo-
HaJILHOM JTeITEIIbHOCTH

3namsp: KOHUEHIMM COBPEMEHHOM
(huzukwy;

TUMoBBIE OLIEHOYHBIE MaTEPUAITBI
JUTSL yCTHOTO KOJUTOKBHYMa (pazde-
abt 6.1.1n 6.1.3)

THUIIOBBLIE TECTOBBIC 3a7IaHUS (PA3-
oen 6.1.4.);

HpUMEpPbI KOHTPOJIBHBIX PadoOT
(pazoen 6.1.6.);

TUTIOBBIC OLIEHOYHBIE MaTepHabl K
dK3aMeHy (pazden 6.2.2)

Ymems: 0OBsACHATE TpPUPOIHBIE
SIBIICHHST B pPaMKaX COBPEMEHHOH
(u3NIecKoil KapTUHBI MUPA.

TunoBbie OLIEHOYHBIE MAaTEPUAIIBI
JUJISL YCTHOTO KOJUIOKBUYMA (pazoe-

avl 6.1.1mn 6.1.3);

OLICHOYHBIE MaTepHaJbl JIsl CaMO-
CTOSITETLHON pabOTHI (TEMBI)
(pazoen 4.5)

OneHouHbIE MaTepUaIIBI 1151 BbI-
MOJIHEHHUE J1a00opaToOpHBIX PaboT
(mazBanme pabor) (pazoen 4.3)

OIIK-1.2-CriocobHOCTh ompee-
JIATh XapaKTEPUCTUKH (PU3NIESCKOTO
mporiecca (SBJIICHHS), XapaKTePHOTO
Ui 00BEKTOB MPOGECCHOHAIBHOM
NeSITeNIbHOCTH, Ha OCHOBE TEOPETHU-
YECKOI0 (3KCIIEpUMEHTAJIHOTO)

3HATh: OCHOBHBIE IIOHSTHS, 3aKOHBI
U MOJEITU MEXaHWKH, TEPMOIMHA-
MUKH W CTaTUCTHYECKOH (HU3HUKH,
3JIEKTPUYECTBA M MarHeTu3Ma, Ko-
ne0aHui U BOJIH;

TUIOBBIE OIIEHOYHBIE MATEPUAITBI
JUIS yCTHOTO KOJJIOKBHYMa (pa3oe-
avl 6.1.1n 6.1.3)

THITOBEIE TECTOBBIE 3a7IaHUS (PA3-

Oen 6.1.4.);
MPUMEPBI KOHTPOJIBLHBIX pa0oT




HUCCIICOOBAaHUA.

(pasoen 6.1.6.);
TUTIOBBIE OLICHOYHBIC MaTEPUAITHI K
dK3aMeHy (paszoen 6.2.2)

YMeTh: pelaTth TUIIOBBIC 3a1a4n
10 OCHOBHBIM pas3aciiaM (1)I/I3I/IKI/I.

TUIOBBIE OIIEHOYHBIC MATEPUAITBI
JUTsl yCTHOTO KOJUTOKBHYMa (pazde-

avt6.1.1n 6.1.3);

OIIEHOYHBIE MaTepHAaIIbI JIJIsl CAMO-
CTOSITEIPHON PaOOTHI (TEMBI)
(pazoen 4.5)

O1eHOYHBIC MaTEPUAITBI JJIS BbI-
TTOJTHEHHE JTA00paTOPHBIX paboT
(rma3Banue padoT) (paszoden 4.3)

OIIK-1.4-CriocoOHOCTh  TIPENICTaB-
JIATH 0a30BbIe IS TIPOodhecCHOHATh-
HOHM cdepbl GU3HIECKHe MPOIEeCChl
U SIBJICHUS B BHJIE MaTeMaTHYEeCKO-
ro (nx) ypaBHeHuUs(i1)

3HaTB: METOABI aHAIN3a U aJIro-
PUTMBI pEIIeHUS 3a1a9 U3 00JIacTH
MeXaHUYECKHX, TEMIOBBIX U JJIEK-
TPOMarHUTHBIX SIBIICHUN;

THumoBbIe OLIEHOYHBIE MaTEPUAIIBI
JUTSL yCTHOTO KOJUTOKBHYMa (pazde-
abt6.1.1mn 6.1.3)

TUTIOBBIC TECTOBBIC 3aJaHuUs (pa3-
oen 6.1.4.);

IpUMEpPHI KOHTPOJIBHBIX PabOT
(pazoen 6.1.6.);

TUTIOBBIC OLIEHOYHBIE MaTepHalbl K
9K3aMeHy (pazden 6.2.2)

YMeTh: ¢ TOMOIIBIO METOJOB Ma-
TEMaTUYECKOTO aHallu3a BBIPAXKATH
WCKOMBIE (PU3NYECKHE BEITHMYUHBI
Yyepe3 UCXOIHO 3aJaHHEIe.

THUMOBBIE OIICHOYHBIC MATEPUAITBI
ISl YCTHOTO KOJUIOKBHYMA (pazoe-

abr6.1.1u 6.1.3);

OIICHOYHBIE MaTepHAaIIbI JIJIsl CAMO-
CTOSITENNEHON paboThI (TEMBbI)
(pazoen 4.5)

O1cHOYHBIC MAaTEPUAITBI JJIS BbI-
MOJIHEHUE JTa00PAaTOPHBIX paboOT
(Ha3Banue padoT) (paszoden 4.3)

OIIK-1.5-CriocoOHOCTE  BHIOMpPATH
0a3oBble (U3NYECKHE W XHMHYeE-
CKHE 3aKOHBI IS PElICHUs 3ajad
poecCuoHaIbHOMN JESITEITBHOCTH

3HaTbh: METOIBI OIEHKH MOPSIKOB
BEIIMYMH, XapaKTepHBIX JUIA pas-
JINYHBIX Pa3/ieioB (PU3MKH;

TuroBkIe OIIEHOYHBIE MaTEPHAIIBI
JUTSL yCTHOTO KOJUTOKBHYMa (pazde-
avl 6.1.1n 6.1.3)

THUIIOBBLIE TECTOBBIE 3a7JaHUS (PA3-
oen 6.1.4.);

HpUMEpPbI KOHTPOJIBHBIX PadOT
(pazoen 6.1.6.);

THUITOBBIC OLICHOYHBIE MaTePUAIIBI K
9K3aMeHy (pazden 6.2.2)

YMeTb: caMOCTOATENBHO MpHOOpe-
TaTh (undeckue 3HaHHS, HEOOXO-
JMMBIE ISl TOHUMaHUS TPUHITUIIOB
paboThI IPUOOPOB U YCTPOUCTB

Tunossie OLICHOYHBIC MaTCpUaJIbl
JUJISL YCTHOTO KOJUTOKBHYMA (pazoe-

abr6.1.1u 6.1.3);

OILICHOYHBIE MaTePHAIIBI JIJIsl CAMO-
CTOSITENTLHON paboThI (TEMBbI)
(pazoen 4.5)

OrneHOYHBIE MaTepPHAITBI JIS BbI-
TIOJTHEHHE JTA00PaTOPHBIX paboT
(mazBanme pabor) (pazoen 4.3)

OIIK-1.7-CriocobHocTh pemars
yYpaBHEHUS, ONKCHIBAIOIINE OCHOB-
Hble (HU3MYECKHE TPOLECCHl, C
MIPUMEHEHUEM METOJIOB JIMHEUHOMN
anreOpel ¥ MaTEeMaTHYECKOTO aHa-
JHA3a

3HaTh: OCHOBBI HHTETPAIBHOTO U
TG hepeHIIMATEHOTO HCUUCIICHUS;

TumnoBble OLIEHOYHBIE MaTEPUAIIBI
JUIS yCTHOT'O KOJJIOKBHYMa (pa3oe-
avl 6.1.1n 6.1.3)

TUIIOBBIE TECTOBBIC 3aJaHUs (pa3-
Oen 6.14.);

MpUMEPHI KOHTPOJIBHBIX paboT
(pasoen 6.1.6.);

TUIIOBBIE OLIEHOYHBIE MaTepHaIbl K
dK3aMeHy (pazoen 6.2.2)
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YMeTh: HaxoAuTh oOliee U yacT-
HOe pemieHHs Au¢epeHIrnanbHbIX
YpaBHEHMH; HAaXOAWUTHb TPEIEIIbI
GyHKIMH ¥ HMX  [IPOHM3BOJHEIC;
cTpouTh rpaduku (HYHKOUH, OMU-
pasich Ha MPOBENEHHOE HCCIIeI0Ba-
HHE TIPH PEUICHUH pPa3indHbIX (u-
3UYECKHX 3a]a4

TUIOBBIE OIIEHOYHBIC MATEPUAITBI
JUTsl yCTHOTO KOJUTOKBHYMa (pazde-

avl6.1.1mn 6.1.3);

OIIEHOYHBIE MaTepHalIbl JIJIsl CaMO-
CTOSITENLHON paboThI (TeMBbI)
(pazoen 4.5)

OreHOYHBIC MaTEPUAITBI JJIS BbI-
MOJIHEHHE JTa00PaTOPHBIX PadOT
(mazBanue padoT) (pasden 4.3)

OIIK-1.11-CriocoOHOCTh  oTpee-
JSTh  XapaKTEPUCTUKU TPOIECCOB
pacmpeneneHus, IpeoOpa3oBaHus U
WCIIOJIb30BaHUS JIEKTPUICCKOH
SHEPTUU B ANEKTPHUYCCKHX LETSX

3HaTth: pasaensl GU3UKA, OXBATHI-
BalONIHME 3HAHUS O CTATHYECKOM
ANIEKTPUIECTBE, ICKTPHUCCKUX
TOKAaX U MarHUTHBIX SIBIICHUSX, ME-
TOJIBI aHAJIM3a DIICKTPUICCKUX Iie-
TeH, CUCTEMY YCIIOBHBIX Ipadude-
CKUX 0003HAYCHHIT KOMIIOHCHTOB
ANIEKTPHICCKUX LIETISIX;

TuroBkIe OIIEHOYHBIE MaTEPHAIIBI
JUTSL yCTHOTO KOJUTOKBHYMa (pazde-
avt 6.1.1n 6.1.3)

TUTIOBBIC TECTOBBIC 3aJaHuUs (pa3-
oen 6.1.4.);

MpUMEpPHl KOHTPOJIBHBIX padoT
(pazoen 6.1.6.);

THUITOBBIC OLICHOYHBIE MaTEPHAIIBI K
9K3aMeHy (pazden 6.2.2)

YMeTb: omnMChIBaTH U OOBICHATH
3NEeKTPOMAarHUTHBIE TPOLIECCHl B
NEKTPUUYECKUX LEMIX U YCTPOH-
CTBaX, COCTABIATH IIPOCTHIE 3JICK-
TPUYECKUE CXEMBI LIETIEH, paccu-
TBIBaTh  MApaMETPbl  Pa3IUYHBIX
EKTPUUYECKUX LENe U  CXeM,
CHUMATh TOKa3aHWs U I0JIb30BaTh-
Csl DIEKTPOM3MEPHUTEIHHBIMU TpPHU-
0opamul ¥ IPUCTTOCOOICHISIMH

Tunossie OLICHOYHBIC MaTCpUaJIbl
JUJISL YCTHOTO KOJUIOKBHYMA (pazoe-

abr6.1.1u 6.1.3);

OLICHOYHbBIC MaTepUAIIBI ISl CaMO-
CTOSITENLHON paboThI (TEMBbI)
(pazoen 4.5)

O1eHOYHBIC MAaTEPUAITBI JJIS BbI-
MOJIHEHUE JTa00PAaTOPHBIX PabOT
(Ha3Banue padoT) (paszoen 4.3)

Takum 06pa30M, BBIINTOJTHCHHUEC THUIIOBBIX SaﬂaHHﬁ, IMpCACTAaBJICHHLIX B Pa3/CJIC 5 ((OL[CHO‘IHBIG Ma-

TEPpHUAJIbI IJId TCKYLICTO U pY6e)KHOFO KOHTPOJIA YCIICBAECMOCTHU U HpOMe)KYTOqHOﬁ arrecrangumn) II103BO-

JIAT OOECIIEUNTH:

>

CnocoO6HOCTH pemaTh 3a1a4i Mpo(hecCUOHATBHOM IEeSITEIbHOCTH Ha OCHOBE UCTIOJIB30BAHUS TEO-
PETUYECKHX M MPAKTUYECKHX OCHOB €CTECTBEHHBIX U TEXHUUECKUX HAYK, a TAK)Ke MaTeMaTuye-
ckoro annapara (OIIK-1).

CnocoOHOCTh BBISIBISITh M KJIACCU(PUIMPOBATh (PU3MUECKUE U XUMHUYECKUE IMPOLIECCHI, MPOTEKa-
ommue Ha 00bexTe mpodeccronansuol aestenpHocTy (OIK-1.1).

CriocoOHOCTD ONpeeNsITh XapaKTepPUCTUKH (pU3UUYecKoro npoiecca (SBJICHH), XapaKTEPHOTO JUIs
00BEKTOB MPO(pECCUOHATIBHON IeSTETbHOCTH, HA OCHOBE TEOPETUUECKOTO (IKCIIEPUMEHTAIBHOTO)
uccnenosanus (OIK-1.2)

CniocoOHOCTH MpecTaBIATh 0a30BbIe 1S PO ecCHOHATBHON chepbl PU3NUECKHE TPOLECCH U
SBIIEHUS B BUJe MareMaTudeckoro (ux) ypaBuenus(it) (OIIK-1.4.)

Crioco6HOCTb BBIOMpPATh 0a30BbIe GU3NUECKHUE M XUMUYECKHE 3aKOHBI JJIsl peIIeHus 3a/1a4 Ipo-
¢deccuonanbHo nestenpsHoct (OIIK-1.5)

CrocoOHOCTP pemarh ypaBHEHHs, OMTMCHIBAIOIINE OCHOBHBIE (DU3MUECKHE MPOIECCHI, C TIPUMEHE-
HUEM METOJIOB JIMHEHHOH! anreOpbl 1 MaTeMaTHueckoro ananusa (OIK-1.7)
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» CnocoOHOCTh ONpeAeNaTh XapaKTePUCTUKH MPOIIECCOB pacIpeielIeHHs, IIPeoOpa3oBaHUs U HC-

MOJTb30BaHUS YJIEKTPUIECKOM 2Hepruu B anekTpuieckux mnemsx (OIK-1.11)

8. YuebHo-MeTOoaMUYeCKO€E 00ecnieueHne TUCHUMILIUHBI (MO1YJIs1)

8.1 OcHoBHas uTEpaTypa
Tpodumona T.U. Kypc dusuxu. U3n-so «Axagemusi». 2012 r. 19-uzn. 560 crp. ISBN: 978-5-7695-
9433-5.
Maryec, E. I1. Kpartkwuii kypc o61iei ¢puszuku [IaeKkTpoHHBIH pecypc]: yueoHnoe nocodue / E. I1. Ma-
TyC. — DJIEKTPOH. TEKCTOBBIE JaHHbIe. — HoBocubupck : HoBocnOupckuii rocy1apcTBeHHBINA apXu-
TEeKTYpHO-cTpouTenbHblil yHUBepcuteT (Cubctpun), 3bC ACB, 2015. — 146 c. — 978-5-7795-
0720-2. — Pexxum nocrtyma: http:// www.iprbookshop.ru/68890.html
Kpatkuii kypc obmieit ¢pusuku [ DekTpoHHbIN pecypce] : yaebnoe nocodue / U. A. Crapoctuna, E. B.
Bypnosa, O. U. Konapateesa [u 1p.] ; mox pen. JI. I'. [lleBuyk. — DIeKTpOH. TEKCTOBBIE TaHHBIC. —
Kazanp : KazaHckuil HallMOHAJIBHBIN HCCIEN0BATENbCKUNM TEXHOJIOIMYECKUN yHUBepeuteT, 2014, —

376 c. — 978-5-7882-1691-1. — Pexum nocryna: http://www.iprbookshop.ru/63716.html

8.2 JlonoinuTebHAS JIMTEPATypa
Tpodbumona T.M. Kparkuii kypc ¢u3uku ¢ mpuMmepamu perieHus 3anad. YdyeOHoe mocoOue. M.
«KHOPVYC». 2007.
OO6mas ¢usuka (Mexanuka). Bompocs! 1 3amaHust Asl IPOBEACHUS PEUTUHTOBBIX U CEMHUHAPCKUX 3a-
HATUR (ydeOHO-MeT.u31.) TemykyeB M.M., Ilununosa A.X., [lle63yxoBa M.A. KBI'Y, Hanpuuk,
2003.
Oobmas ¢usuka (MoaekysspHas gusuka). Bornpocsl u 3a1anus s NPOBEACHUS PEUTHHIOBBIX U Ce-
MUHapcKuX 3aHiaTui (yuebHo-mer.nu3a.) TemykyeB V.M., llununoBa A.X., [lle63yxoBa M.A. KBI'Y,
Hanpuuk, 2005.
Oo6mas ¢uzuka (Mexanuka. MonekynspHas ¢usuka). Bonpocs! u 3aganus st IpoBeieHUs] peUTHH-
TOBBIX M CEMHUHApCKUX 3aHATUH (yueOHo-MeT.n3a.) TemykyeB M.M., ununosa A.X., Ille63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.
O6mas pusuka. DIEKTPUUECTBO U MarHeTU3M. DJIEeKTPOMarHUTHbIE KoieOaHus U BOIHbL.// TemykyeB
N.M., lununosa A.X., [1le63yxoBa M. A., TnynmoBa M.M. KBI'Y, Hanpuuk, 2011.
2. «O6mas ¢pusuka. OnTHKa. DIEMEHTHl aTOMHOM U sifiepHO ¢u3ukn» // AnekoBa A.M., LlunuHoBoit
A.X. KbI'Y, Hanpunk, 2012.
Onrtuka. AtomHas u sgepHas ¢usuka. O6mas ¢usuka. Jlabopatopubiii npaktukyMm. AsuzoB M.K.

Tnynoa M.M. [lununosa A.X. KBI'Y, Hanpuuk, 2005.
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8. Obmas ¢uszuka. Jlaboparopusiii npaktukym. A3zu3oBU.K. KymaxoB A.M. u np. KBI'Y, Hanpuuk,

2006.

8.3 UnrtepHeT-pecypchbl

1. baza mannbpix Sciencelndex (PMHII) - HanmonansHas MHGOPMAIMOHHO-aHATUTHYECKAsI CUCTEMA!

http://elibrary.ru

2. bubmumorexa KBI'Y: http://lib.kbsu.ru/site/

3. CnpaBouyHo-uHpopManroHHas cuctema «I apanty»: http://www.garant.ru/products/ipo/portal/

4. CnpaBouyHO-UH(POPMALMOHHAS

plus.ru/spravochno_pravovaya_sistema/

CHUCTEMA

«KoHcynbTaHT

IIIFOCH:

https://cons-

5. DIEeKTpOHHBIN KaTajlor pOCCUHUCKUX auccepTaruii: http://www.disserr.ru/index.html

6. DnekrpoHo-OnbnmoreuHas cucrtema «IPRbooksy: http://www.iprbookshop.ru

7. DnexTpoHO-O0mbIMoTeyHas cucreMa «KoHCymbTaHT CcTyneHTa»: http://www.studentlibrary.ru

Nen/n HavmeHoBaHue 3N1eKTPOHHO- KpaTtkana xapakrepucrtu- Aapec caitta HaumeHoBaHue Ycnosua pocryna
ro pecypca Ka opraHusauuu-
BNajenbLa; pek-
BU3UTbI AOrOBOPA
. «Web of Science» (WOS) NonntemaTnyeckas http://www.isiknowledge.com/ KomnaHua [Ooctyn no IP-
pedepaTmBHO- Thomson Reuters agpecam KBy
6ubnvorpaduryeckasn u Cy611LEeH3MOHHDIN
HayKomeTpuyeckan 6asa Aorosop
[aHHbIX, B KOTOPOA Ne WoS/592 ot
WMHAEKCUPYIOTCA OKO- 05.09.2019 .
N0 12,5 TbiC. }KypHanos AKTUBEH A0
31.12.2021r.
2. Sciverse Scopus n3gatennbctsa | PedepaTuBHas u aHanu- N3paTenbctBo Ooctyn no IP-
«3nb3eBup. Hayka 1 TexHoNo- | Tuyeckasa 6asa faHHbIX, http://www.scopus.com «Elsevier. Hayka n appecam KBy
mmu» cofepraluas TEXHONOTUU»
21.000 Cy611LEeH3NOHHbIN
peLeH3npyeMbIX XKyp- Aorosop
Hanos; 100.000 KHur; Ne Scopus/592 ot
N o 05.09.2019 .
370 KHUXKHbBIN cepuii
AKTUBEH A0
(npoAon@iouxea 31.12.2021r.
n3aaHuni);
6,8 MnH.
[OKNafo0B U3 TpyAoB
KoHbepeHuul
B. HayuHas anekTpoHHasA 6u6- 3nekTp. bubnnoteka http://elibrary.ru 000 «H3b» MonHbI goctyn
nnoteKa (H36 POOU) Hay4HbIX Ny6AMKaumii -
okono 4000 nHocTpaH-
HbIx 1 3900 oTeuyecTBEH-
HbIX HAaYYHbIX }KYpPHaNoB.,
pedepatbl nybanKaumit
20 TbIC. XXypHanos., a
TaKe onucanma 1,5
MJIH. 3apy6eXKHbIX 1
POCCUICKMX AuccepTa-
umit; 2800 pocc. KypHa-
0B Ha 6e3B03Me3aHOM
OCHOoBe
a. Basa gaHHbIx Science Index HauunoHanbHan nHdop- http://elibrary.ru 000 «H3b» ABTOPM30BaHHbIN
(PUHL) MaUMOHHO- JINLEH3NOHHbIN [octyn.
aHanUTMYecKas cucTe- [0roBop MNossonset gonon-
Ma, aKKyMynumpytow,an Science Index HATb U YTOUYHATD
6onee 6 MUNINOHOB NeSI0-741/2021 cBefeHua o nybau-
ny6anKaumii poccumin- o1 12.07.2021 . KaumAax y4eHblxX
CKWUX aBTOPOB, a TaKXe AKTMBEH 80 KBlY, umetowmxca B
nHdopmaLmio 06 nx 01.08.2022r. PUHL],

47


http://elibrary.ru/
http://www.studentlibrary.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/

LIMTUPOBAHWUM 13 bonee
4500 pOCCUIACKUX Kyp-
Hanos.

um. B.H. EnbumHa

TPOHHBIX JJOKYMEHTOB
no uctopmm OTeyecTsa,
poccuiickol rocyaap-
CTBEHHOCTU, PYCCKOMY
A3bIKY M NpaBy

AeHTCcKas 6ubano-
Teka um. b.H.
EnbumHa» (r.

CaHkT-lMNeTtepbypr)

CornaweHue ot
15.11.2016r.
Cpokom Ha 5 net
(c panbHenwewn
NpoNoHraumen)

5. 3BC «KOHCYnbTaHT CTyAeHTa» 13800 nsgaHuit no http://www.studmedlib.ru 000 «Monutexpe- MonHbIN goctyn
BCeM 061acTAM 3HAHUN, http://www.medcollegelib.ru cype» (peructpaumsa no IP-
BKtoYaeT 6onee (r. Mocksa) appecam KBIy)
yem 12000 y4ebHUKOB U Jorosop
y4ebHbIx nocobuit ans Ne310C/1/08-2021
BO u CINO, 864 Hanme- 0130.09.2021 r.

HOBAHWW KypPHaNoB M AKTUBEH A0
917 moHorpadui. 30.09.2022r.

b. «INIeKTPOHHaA 6MbanoTeKa Konnekuma «MeamumHa http://www.studmedlib.ru 000 «Monutexpe- MonHbIN goctyn
TexHu4eckoro By3a» (36C (BO) rOTAP-Meguma. cypc» (pervctpauma no IP-
«KOHCyNbTaHT cTyAeHTa») Books in English (KHur1 (r. Mockga) agpecam KBry)

Ha aHINNACKOM A3bIKE)» Aorosop
Ne288C/1/04-2021
OT120.04.2021 r.
AKTUBEH A0
20.04.2022r.

7. 3BbC «/laHb» SNeKTPOHHbIE Bepcum https://e.lanbook.com/ 000 «3B6C IAHb» MonHbIN goctyn
KHUT BeayLnX n3aa- (r. CaHKT- (peructpaumsa no IP-
TenbcTs y4ebHol n Metepbypr) agpecam KBry)
Hay4Hoi nnTepatypsbl (B [oroeop
TOM YMC/Ee YHUBEPCU- Ne12EM/223
TETCKUX U34aTENbCTB), o1 09.02.2021r.

TaK U 3/1eKTPOHHbIEe AKTVBEH 0
BEpPCUM NepruogmyecKmnx 28.02.2022r.
M3aaHWI NO PasMyYHbIM
06,1aCcTAM 3HaHWI.
B. HauuoHanbHas anekTpoHHaa | O6beaMHEHHbIN anekK- https://H36.pd OrBY «Poccwuiickas JocTyn ¢ 3neKTpoH-
6ubnnoreka Prb TPOHHbIV KaTanor ¢GoH- rocygapcrseHHas HOrO YNTANbHOTO
0B POCCUICKNX BUB- b6ubnmoteka» 3ana bubnmotekun
JINOTEK, coAepIKaLLmi [orosop KBry
4331 542 3neKTPOHHbIX Ne101/H36/1666-
[OKYMeHTOB 06pasoBa- n ot 10.09.2020r.
Te/IbHOrO U Hay4YHOro CpoKkom Ha 5 net
XapakTepa no pasnuny-
HbIM OTPACAAM 3HAHWUIA

D. 3bC «IPRbooks» 107831 ny6avkaumii, B http://iprbookshop.ru/ 000 «Ai1 Nu 3p MonHbI goctyn
T.4.: 19071 — yyebHbIx Megua» (peructpauma no IP-
n3panHuii, 6746 — Hayy- (r. Caparos) agpecam KBry)
HbIX U3aaHui, 700 Kon- Aorosop
nekumit, 343 )ypHana Ne7821/21
BAK, 2085 ayanounspa- ot 02.04.2021 r.

HUN. AKTMBEH 80
02.04.2022r.

0. 3BC «HOpaiit» gna CNoO INEKTPOHHbIE BEPCUM https://www.biblio-online.ru/ 000 «INeKTpPoH- MonHbI goctyn
y4ebHol 1 Hay4HoM HOe U34aTeNnbCTBo (peructpaumsa no IP-
nuTepaTypbl n3aa- FOPAWT (r. agpecam KBIY)
TenbcTs «OpanT» ans Mocksa)

CMNO 1 aneKTpOoHHble Jorosop
BEpCUM NepuognYecKkmx Ne192/EM-223
M34aHUI NO Pas3IYHbIM 07129.10.2021 r.
061acTAM 3HaAHUN. AKTUBEH A0
31.10.2022r.
11, Polpred.com. Hosoctu. 06- 0630p CMWU Poccum 1 http://polpred.com 00O «Monnpes [Ooctyn no IP-
30p CMMW. Poccus u 3apybe- 3apybexbsa. MonHble CNPaBOYHUKMNY appecam KBy
Kbe TEKCTbl + aHa/IMTHKA U3 Besso3mesaHo
600 n3gaHuii no 53 (6e3 oduumanbHo-
oTpacnam ro A,0rosopa)
12. MNpe3ungeHTcKkas 6ubnuoteka | bonee 500 000 anek- http://www.prlib.ru ®OreY «Mpesu- ABTOPM30BaHHbIN

[ocTyn us 6ubamo-
Teku (aya. Ne214)
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8.4 MeToauyeckue yka3aHus K JJa0opaTOPHBLIM 3aHATHAM
JlaGopaTopubie pabOThI TOJKHBI IPOBOIUTHCS C OJTHOM MOATPYIIION CTYIEHTOB. DTH 3aHATHUS JOJKHBI
3aKpENHTh 3HAHUS 110 TEOPETUUECKOMY Kypcy (PU3UKHU U BEIpAO0OTATh HABBIKK OOPAIICHUSI C OCHOBHBIMU
HU3MCPUTCIIbHBIMU HpI/I60paMI/I, a TaKKC O3HAKOMUTL CTYACHTOB C IpEMaMU U MCTOAaMU IIPOBCICHUA
(bU3MUYECKOT0 SKCIEPUMEHTa U 00paOOTKH MOIYUYEHHBIX IKCIIEPUMEHTAIbHBIX PE3yJIbTAaTOB.
C uenbto noiydeHust tHGopMalu 00 yCBOCHUH y4eOHOro MaTeprasa U CTUMYJIUPOBAHUS CaMOCTOS-
TEJNBHOM pabOoThI CTYJCHTOB JIOJKEH MPOBOIUTHCS TEKYIIUI KOHTPOJIb 3HAHHUH B CICAYIOMINUX (opMax
- KOHTPOJIbHBIE pabOTHI,
- OTYETHI IIPH BBIIOJIHEHUH J1A00PATOPHBIX padoT.
OTueTsl 110 1abopaTOPHBIM PabOTaM MOTYT MPOBOAUTHCS KaK B YCTHOU (hopMe, TaK U C UCIIOJIb30BAHUEM
KOMITHIOTEPHBIX TEXHOJOTUN, UMEIOIIUXCS Ha Kadeape.
K OK3aMCHY JOITYCKAarOTCA CTYACHTHI, CAABIIUC OTYCTHI 110 na60paT0pHmM pa60TaM W BBIITOJIHUBIIUC
KOHTPOJIbHBIE padOTHI, IPEyCMOTPEHHbIE Y4EOHBIM IJIAaHOM JIAaHHOTO CEMEeCTpa.

CryneHt o0s13aH cobm0aTh Y4eOHYIO TUCHUIUIINHY, B IIOHATHE KOTOPOU BXOIUT

- BBIIIOJIHCHUC MMPAaBHUJI BHYTPCHHETO pacliopssaKa YHUBCPCUTCTA,

- dKTUBHas pa60Ta Ha 3aHATHUAX,

- CBOEBPEMEHHOE BBIMOJIHEHHE U 3al[Ta BCEX 3aIUIAHUPOBAHHBIX Ja0OPAaTOPHBIX padoT;

CryneHT o0s13aH NpUNTH Ha TabOpaTOpHbIE 3aHATH 03 Ono3JAaHus, UMETh pu cebe TeTpaab Mo Ja-
O6opaTopHBIM paboTaM, B KOTOPOIl MMeeTcsi onmucanue JabopaTopHOil paboThl, KOTOPYIO OH OyIeT BBI-
noHATh. Heo0xommMo 3HaTh Ha3zBaHUE padOTHI, MEPEUUCTUTH MPUOOPHI U MPUHAIJICKHOCTH, TEOPHIO,
MOPSOK BBITIOJIHEHUSI Pa0bOThl, (HOPMYJbl MO KOTOPHIM MPOU3BOJAMUTCSA pacyeT MCKOMOW BEIMYHUHBI, a
TaKXe METOAMKY OLIEHKH MOTpeuIHocTH u3mepenus. Ilocne BeimosHeHUs pabOThl HEOOXOIMMO MPOU3BE-
CTH 3alIuTy JabopaTOpHON pabOThI, TO €CTh OTBETUTh HA KOHTPOJLHBIE BOMPOCHI, TPUBEIACHHBIC B OIH-

CaHUU.

8.5 Meroanueckue yKa3aHus K JIEKIIHOHHBIM H NPAKTHYECKUM 3aHATHAM.

Bce Bubl yueOHBIX 3aHATUHN JOIKHBI 00€CTIeYnBaTh Y CTYJEHTOB (hOpMHpOBaHUE TUATEKTHKO-
MaTEepUATUCTUUECKOTO MUPOBO33PEHUS, IOKA3bIBATH OPraHUUECKYIO CBS3b MEXKIY PA3IMYHBIMU pa3e-
JaMH Kypca (QU3UKH, a TaKKe 3HAUMMOCTh (PU3UKHU JJIs1 YCIIEUTHOTO YCBOSHUS 001IUX MpodeccroHallb-
HBIX ¥ CIIELMATIBHBIX IUCHUIUIMH.

Ha nexnusx nsnaraercs OCHOBHON TEOPETUUYECKUI MaTepuall, ONPEACISIONNN COAEpKaHUE Kypca
¢bu3MKH, ¢ paccCMOTpeHHEM Hanbosiee BaXKHBIX MPOSIBICHUNA U IPUMEHEHUHN (PU3HUECKUX SIBJICHUN U 3aKO0-
HOB, KOTOPBIE Ba’KHbI B MPOPECCUOHANBHOMN AESITeIbHOCTH BbIMYyCKHUKA. V31105keHre MaTepuana JOJIKHO

OBITh CTPOr0 HAYUYHBIM, C UCITIOJIL30BAHUECM COOTBCTCTBYIOIICTO MATCMATHYCCKOI'O allriapara.
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Teopernueckuii MaTepuan TOMOTHICTCS U 3aKPEIUISETCS Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHSIX.
[IpakTHueckue 3aHATHS CIEAYyET IPOBOAUTH IOCIIE U3YUYEHHS TEOPETUUECKOTO MaTepHalIa 1o Co-
OTBETCTBYIOIIEH TeMe. Ha 3Tux 3aHATHIX CTYIEHTHI JOKHBI MPUOOPECTH HABBIKU PEIeHUs GU3NYECKUX
3aj1a4, UCIOJIB3YsI IPH TOM OCHOBHBIE (DU3MUECKUE 3aKOHOMEPHOCTH U COOTBETCTBYIOIINI MaTeMaTuye-
ckuil anmapat. Ha mpakTHdeckux 3aHATUSX HE00X0IuMO o0paniaTh BHUMaHUE HA YMEHUE CTYIEHTOB JIe-
JaTh NPUONIMKEHHbIC BRIYUCIICHUS U HAaBBIKK YCTHOTO cyeTa. Pernenue 3a1ay, Kak mpaBujio, HEOOXOIMMO

JOBOJUTD JI0 YHUCJIA.

9. MarepuajibHO-TEXHHYECKOE o0ecriedeHne 1 CHUIITUHbI

JlexuroHHBIN Kype N0 AUCUUIUIMHE «DPU3HKa» TPOBOJUTCS B CHEUUATU3UPOBAHHOMN JEKIIMOHHON
ayTUTOPUH 000pPYIOBaHHON MPOEKTOPOM, HOYTOYKOM C 3allMCaHHBIMU Ha HETO OOYYarolIMMHU MPOrpam-
Mamu 110 pusuke. B ayauropun umerorcst 70 mocagouHbIX MECT.

JlaGopaTopHbie 3aHSATHS MPOBOISATCS B CIEHUATU3MPOBAHHBIX JIAOOPATOPHUSX OCHAIICHHBIX HE-
CKOJILKUMH JIeCSITKaMH JIa0OpaTOPHBIX paboOT, OXBATBHIBAIOIIMX Bce paszzenbl oomied ¢usuku. [lo Bcem
pazzenaM UMErOTCs 1abopaTopHbIe MPAKTUKYMBI, T/Ie OTPAXKEHO COAEpIKAHHE, KpaTKask TEOpHsl, TOPSIOK
BBITIOJIHEHUST PabOThI, KOHTPOJIbHBIE BOMPOCHL. [IpakTuyeckue 3aHATHS MPOBOASATCS B ayJUTOPUM OCHa-
HICHHON MHTEPAKTUBHOM JOCKOM, UMEETCS IOCTATOYHOE KOJIMUYECTBO 3a/Ia4HUKOB U YYCOHHUKOB.

JI1st CTyIEHTOB ¢ OIpaHUYEHHBIMU BO3MOKHOCTSIMU 3J10POBBSI CO3/IaHbl CIELUATIbHbIE YCIOBUSA IS IO-
Ty4deHus: oOpa3oBaHus. B 1ensx AOCTYNMHOCTH MOJIy4eHHs BBICIIETO 00pa3oBaHus MO 00pa30BaTEIbHBIM
MporpaMmMaM HMHBAJIMJIAMU W JIMLIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 30POBbSI YHHUBEPCUTETOM
oOecrieunBaercs: 1. ATpTepHATUBHON Bepcuel opuimaibHOro caiita B cetu «MHTEepHET» 11s ciiaboBU-
nsamumx; 2. [lpucyrcTBrUe acCHUCTEHTa, OKa3bIBAIOIIEro 0oOydaromemycss HeoOXoIuMyro momorib; 3.J0s
WHBAJHUIOB U JIUI[ C OTPAHUYECHHBIMU BO3MOXKHOCTSIMH 3[IOPOBBS 110 CIIYXY — NyOIUpOBaHUE BCIyX CIpa-
BOYHOUW MHGPOPMAIIMK O PACTIMCAHUHU yUEOHBIX 3aHATHH; oOecreueHrne HaJJIeKalluMi 3BYKOBBIMU CpEJl-
CTBaMHU BocmpousBeaeHus: nndopmaruu; 4. Jljiss ”HBAIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
30pPOBbSl, MMEIOLIMX HAPYIIEHHWS ONOPHO-ABUTaTEIbHOIO ammapara, Cco3JaHbl MaTepuaIbHO-
TEXHUUYECKHE YCIIOBHUSI 00eCIeynBaroiie BO3MOKHOCTh OECIPENsITCTBEHHOTO JOCTYMa 00y4arouxcs B
y4eOHbIE TOMEIIEHUS, O0BEKTY MUTAHMS, TyaJIEeTHBIE U IPYTrHe TOMEIICHUS] YHUBEPCUTETA, a TAaKKe Tpe-
OBIBaHMS B YKa3aHHBIX MOMENICHUAX (HAJIUYHE PACIIMPEHHBIX JBEPHBIX MPOEMOB, IOPYIHEH U JIPYTUX

MPUCTIOCOOIEHHUIT).
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JINCT UBMEHEHU (JIONOJTHEHUW)

B pabo4yro MporpamMmy 1o JUCHUILIHHE «DH3HUKay 10 HAIIPABIECHHUIO

noarotoBku 08.03.01 — CrpoutensctBo; [Ipoduies [IpomblieHHOE U TPaskJaHCKOE CTPOUTEIHCTBO

y4eOHBIN TOT

IIpuaoxenne 1

Nen/m

duemeHT (myHkKT) PII/]

IlepeyeHb BHOCUMBIX
U3MeHEeHUil (10N0JHeHMi)

IIpumeyanue

" "

O6CY)K,[[CHa U PCKOMCHIOBAHA Ha 3aCCIaHUU Ka(penpm (1)I/I3I/IKI/I HAaHOCHUCTCM ITPOTOKOJI No

20 1.

3aBenyrouuii kadeapoit
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Kpurepun oueHku KayecTBa 0CBOEHUS AMCHUIIMHBI (I JUCHUILUIMHBI, 3aBePIIAOIIEHCs IK3aMEeHOM)

IIpunoxenne 2

Onucanue noka3arteseil  KpUTepueB OLleHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX 3Tanax ux GopMupoBaHUA

OcCHOBHBIMU 3TanamMu (OpPMUPOBAHUS KOMIETEHIMH MpPU M3YYEHUHU CTYJCHTAaMHU JUCLHUIUIMHBI SBIIAIOTCS IMOCHIEA0BaTeIbHOE (POPMUPOBAHUE PE3yJIbTATOB
00y4YeHHs IO TUCHMIUIMHE. Pe3ynpTaT arTecTanun 0O0ydaronuxcsl Ha Pa3InYHbIX dTanax (OpMUPOBAHHUS KOMIIETCHIIMN MMOKa3bIBAET YPOBEHb OCBOEHUS KOM-
HeTeHUUI 00yJaroIMMHUCS.

KPUTEPUU U IIOKA3ATEJIN OHEHNBAHUSA PE3YJIBTATA OBYUYEHUSA

CooTBercTBHE ypOBHeﬁ OCBOCHME KOMIIETCHIUU INIAHUPYECMBIM pe3yJbTaTaM Oﬁy‘{EHl/Iﬂ U KPUTEPUAM HX OLCHKHU

IIKAJIa 10 TPAAMLIHMOHHON NATHOANILHOM cucTeMe

Koa xom- PE3YJIBTAT OBYUYEHUSA
NeTEeHIMH 10 TUCUHIUTHHE (MOYJII0) }:I;T:; HEY/J0BJIETBOPUTEJILHO YAOBJIETBOPHUTEILHO X0po1Io OTJIMYHO
IIKaJ1a 110 0aJJILHO - PeITUHIOBOM cucTeMe
0-35 36-60 61-80 81-90 91 -100
3nams: OCHOBHBIC (PH3NYECKHUEC OTCYTCTBHME 3HaHMH 00 | HEemOJHBIE 3HAHWS 00 OCHOB- | B IEJIOM YCICIIHBbIE 3HAaHMA 00 | MONHOCTBIO C(HOpPMHPOBAHHBEIE
sBJICHUS, (QyHIaMeHTaNbHbIE MO- OCHOBHBIX  (DM3MYECKHMX | HBIX (DU3UUECKHX SIBICHUSX, | OCHOBHBIX HAIpABICHUSAX W OC- | 3HAHUS 00 OCHOBHBIX (hU3HMYe-
HSTHS, 3aKOHBI U TEOPUU KIIaCCH- SIBJICHUSIX, ¢bynnamen- | QyHOaMeHTaNbHBIX MOHATUAX, | HOBHBIX (DM3UUECKHX SIBICHHSAX, | CKUX  SBJICHUAX, (yHIaMeH-
YEeCKOW M COBPEMEHHOW (PH3HKH; TaJIbHBIX ITOHATHUSX, 3aKO- | 3aKOHAX U TEOPHSX COBpe- | GYHIAMEHTAJbHBIX  IOHATHUSX, | TAJIBHBIX MOHATUAX, 3aKOHAX M
OCHOBHBIE CHUCTEMBI EIVHHUI] H3- Hax W TEOPHSAX COBPEMEH- | MEHHOW (H3MKM; O (H3HYe- | 3aKOHAX U TEOPHSIX COBPEMEHHOH | TEOPUSIX COBPEMEHHON (DH3HKH;
MepeHusi ¢usnueckux BenuuuH; | He 3Haer | HOW ¢Qu3uku; o ¢u3Mye- | CKMX METoJax HCCIeNOBaHMH | GM3MKK; O (PU3MUECKMX METoJax | O (HU3MYECKHMX METoJax HCCle-
OCHOBHBIE MaTeMaTHYECKHE Me- CKUX METOJ[ax HCclienoBa- | uisi ()OPMUPOBAHUsSI TOTOBHO- | MCclienoBaHMK Juisi (opmupoBa- | goBaHuilt ans  (GopMHUpOBaHHS
TOJIBI, CTIONIb3YEMbIE TIPH pellle- HUA 118 (OPMUPOBAHUS | CTM WX NPUMEHEHHUs B OyIy- | HUS TOTOBHOCTH MX NPHMEHEHHs | TOTOBHOCTH WX IIPUMEHEHHS B
OIIK-1: HUM GU3HYECKUX 33124 TOTOBHOCTH WX TNpHMEHe- | med mpodeccHoHanbHOU Jiesi- | B Oynymiedt mnpodeccnoHanbHOM | Oyaymieid  mpodeccHoHaIbHOH
OIlIK-1.1, HUS B Oyxmymied mpodec- | TEIbHOCTH JIeSITEIIbHOCTH JeATeIIbHOCTH
OIIK-1.2, CHOHANBHOU IEATEIbHOCTH
OIIK-1.4, | ¥Ymems: npuMeHsTH HOIyYCHHbIE YacTHYHOE YyMEHHE IIpH- | HEJAOCTAaTOYHOE yMEHHE IpH- | B IEJIOM YCIEHIHOE YMEHHE IpH- | MOJHOCThIO  CPOPMHUPOBAHHOE
OIIK-1.5, | 3HaHuA no GU3MKe IPU U3yYEHUU MEHSTH IIOJyYECHHBIE 3HA- | MEHATh IIOJIyYCHHBIC 3HAHWS | MEHATH MOJyYCHHbIE 3HAHMS 10 | YMEHHE IIPUMEHATH MOIydYeH-
OIIK-1.7, | APYTMX JMCLMIUIMH, BBIICIATH HU 10 (U3MKe NpH U3y- | Mo GU3MKEe NpU H3yueHHU | GpU3MKe TPH HM3YYEHHH JPYTUX | Hble 3HaHWMs 10 (U3UKE IpU
OIIK-1.11 | XOHKpeTHOe (usnueckoe conep- YEeHUH APYTHX QUCHUUIUIMH, | OPYIUX NUCUMIUIMH, HEJOCTa- | TUCLUUIUIMH, YCIEIIHOE YMEHHWE | U3YyYeHHM JAPYTUX IUCLHUILIUH,
KaHWe B MNPHUKIAIHBIX 3a/a4ax HE YMEHHE BBIJCIATh KOH- | TOY4HOE YMEHHE IIPOBOJUTH | NMPOBOJMTH HECIIOKHBIE IKCIIEPU- | IPOBOIUTH HECIIOKHBIE IKCIIe-
npodeCCHOHANBLHON  AeSTEeIbHO- KpeTHOe (DU3UUECKOE CO- | HECJIOXKHBIE JKCIIEPUMEHTAJb- | MEHTAIbHBIE MCCIIEIOBAHUS; yMe- | PUMEHTAJIbHbIE HCCIIEOBAHMUS;
CTH; TUIAHMPOBAaTh W TPOBOJUTH | He ymeer | nepkaHue B TNPHKIAIHBIX | HbIE MCCIIEIOBaHMs, HEJOCTa- | HHE BBLICNSATh KOHKPETHOE (M3M- | BBIIENSATh KOHKpeTHoe (u3uue-

HECJIOKHBIC JKCICPUMEHTAIIBHBIC
HUCCIICAOBAHUA.

3a/a4ax MPoQecCHOHATb-
HOW  JIeATETHHOCTH, HE
YMEHHE IUIAaHHPOBaTh W
MPOBOJIUTE  HECJIOXKHEIC
JKCIICPUMCHTAIBHBIE  WC-
CJICJIOBaHUSL.

TOYHOEC YMCHMHE, BBIICIISTH
KOHKpPETHOE (PH3HYECKOe CO-
Jep)KaHue B MPHUKIAIHBIX 3a-
Jagax npodecCHOHATbHOM
JeATEeIbHOCTH

YecKoe COAep)KaHHe B TNPHUKIAL-
HBIX 3ajadax MpoQeccCHOHaIbHON
JIeSITEIIbHOCTH

CKO€ COACpKXaHUC B IIPUKIIAA-
HBIX 3ajJadax HpO(bGCCI/IOHaJ'IL-
HOM JACATCIbHOCTHU




KPUTEPHUU U ITIOKA3ATEJIN OHEHNBAHUSA PE3YJIbTATA OBYYEHUSA

CooTBeTcTBHE ypOBHeﬁ OCBOCHME KOMIIETCHIUH INIAHUPYECMBIM pe3yJibTaTaM Oﬁy‘{EHl/Iﬂ U KPUTEPUAM HX OLCHKHU

HIKAJIa 0 TPAAUNHOHHON NATHOAILHOM cHcTeMe

Kona xom- PE3YJIbTAT OBYUEHUSA
He/l0-
NETCHUMH 110 AHCHMILINHE (MOYJII0) nyilc HEY/J0BJI€TBOPUTEILHO YAOBJIETBOPHUTEIBLHO X0po1o OTJIUYHO
HIKAJIA N0 0AJVIBHO - PEHTHHIOBOM cucTeMe
0-35 36-60 61-80 81-90 91 -100
Bnadems: TEpBUUHBIMU HAaBBI- OTCYTCTBHUE HaBBIKOB BJa- | HEJIOCTATOYHOE BIIAJICHUE HaJIN4YMe HABBIKOB BJIAJICHUS OC- yCIIeIIHOE BiIaJieHue crocoba-
KaMH M OCHOBHBIMH METOJaMH JICHUS OCHOBHBIMH METO- HaBBIKaMU pellieHns puznde- | HOBHBIMH METOJIAMHU PEIlICHHS MM pelieHus GU3HYECKUX 3a1aq
pemieHust (U3MYECKUX 33714 M3 JlaMu pereHus pusnde- CKHX 3aJ]a4 U3 OOLIeHHXkKe- ¢du3nyeckux 3a1a4 U3 0OLIEenH- U3 OOLIENH)KEHEPHBIX U MPO-
OOIIEMHKEHEPHBIX M TMpodeccu- CKHX 3a/1au 13 OOIIENHXKe- | HEepHBIX M NpodeccHoHaNb- KEHEPHBIX 1 NpoecCHOHANBHBIX | (pecCHOHANBHBIX AUCIMIUINH;
OHAJIBHBIX JAWUCIUIUINH, COBpe- HEpHBIX H podeccro- HBIX TUCLUHUIUIMH; COBPEMEH- JUCHIUIUIMH; COBPEMEHHOM Hayd- | COBpPEMEHHOIl Hay4yHOH ammapa-
MEHHOM HaydHOW anmaparypom, HaJbHBIX JUCLUILINH; CO- HOIl Hay4HOU annapaTypou, HOI1 anmnaparypoi, HaBbIKaMH TYypoii, HaBBIKaMU BeJieHUs (hu-
HaBBIKAMHU BelleHHs (u3udeckoro | He Bma- | BpeMeHHOH HaydHO# arl- HaBbIKaMU BeJCHUS (u3nde- BeIeHUS (PM3UUECKOTO IKCIICPH- 3UYECKOT0 KCIIEPHMEHTA,
JKCHEPUMEHTA; MPEACTaBICHUS- JeetT napaTypoH, HaBbIKaMU CKOT'0 SKCHEPUMEHTA; IIpe- MEHTAa; IPEeACTaBICHUSIMH O Ma- MPEICTaBICHUAMHU O MaTeMaTH-

MH O MaTeMaTHYECKOM armapare,
MPUMEHSEMOM B Pa3IMYHBIX pa3-
nenax (GU3uKh

BEICHUS (PU3UIECKOTO
9KCIIEPUMEHTA; TIPEICTaB-
JMCHUSMH O MaTeMaTH4e-
CKOM amrmapare, IpuMeHs-
€MOM B pas3lIUYHbIX pasje-
nax Gu3uKu

CTaBJICHUSIMU O MaTeMaTn4e-
CKOM arnrmapare, lIpuMeHsie-
MOM B pa3JIMYHBIX pa3zesiax
¢buznkH

TEeMaTHYECKOM arapaTe, npume-
HSEMOM B Pa3lIMYHBIX pa3zienax
(176370811

YeCKOM armapare, lIpuMeHsie-
MOM B Pa3IMYHBIX pa3ienax
¢buznku







